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TYPE C-300 
GAS CONTENT 
DETECTOR 


$6500 


TYPE C-301 
HIGH VACUUM 
AMPLIFIER 


$G50 


PATENT NOTICE 
Cunningham tubes 
are covered by pat- 
ents dated 11-7-05, 
1-15-07, 2-18-08 and 
others issued and 
pending. Licensed 
only for amateur or 
experimental uses in 
radio communication, 
Any other use will 
be an infringement. 


248 First Street 
San Francisco, Calif, 


The Heart of 
Your Home Receiving Set 


AMPLIFIES AS 
IT DETECTS 


—enjoy clear reception by 
using Cunningham Tubes 


Cunningham Detector Tube, type C-300, insures clearest recep- 
tion for all radio messages, concerts, press and weather reports. 


The rigid specifications to which these tubes are built in the 
General Electric Laboratories determine their uniform opera- 


tion and perfect clearness. 


Cunningham Amplifying Tube, type C-301, is conceded to be 


the most efficient amplifier ever produced. 


multi-stage circuits, ‘freedom from dis- 
tortion and absence of all tube noises as 
well as for the operation of loud speaking 
telephones and devices requiring consider- 
able power, this tube has no equal. 


If your dealer cannot supply you, write us 
direct for the name of a Radio Dealer 


who can. 


Rip 


Trading as 


AUDIOTRON MFG. COMPANY 


For complex and 





The trade mark GE 
is the guarantee of 
these quality tubes. 
Each tube is “care- 
fully inspected and 
tested before leaving 
the G. E. factory. 


154 West Lake Street 
Chicago, Illinois 
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How to Double Your Car’s Life More Heat from Less Coal 
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It is less dangerous to make that generalization 
about the universal desire for a car than about 
almost any other semi-luxury. With over ten million auto- 


Bee's ess in America wants an autcmobile.” 


mobiles in use, there are 
still more people that want 
ears of their own. 


STONISHING price 
cuts in cars, this year, 
together with easy pur- 
chase plans, have put it 
within the power of thou- 
sands to buy something 
that runs on wheels. But 
fear of upkeep costs deters 
them from the purchase. 
And to ten million Ameri- 
cans who are already auto- 
mobile owners the upkeep 
is also an_ exasperating 
factor of daily existence. 


Now, it costs the average 
American altogether 
too much to run his car. It 
is equally true that many 
a man who hesitates to buy 
because of upkeep costs 
would stop hesitating if he 
realized how these costs can 
be halved by careful atten- 
tion to the car, backed by 
knowledge of its needs. 


Hew to get more pleas- 
ure out of your car at 
less cost is made plain in a 
remarkable series of articles 
now appearing in POPULAR 
SCIENCE MONTHLY. The 
unseen demons of waste, 
pictured on our cover this 
month, cause the average 
owner of a low priced car 
something like $600 in need- 
less expense. Know your 
car, learn how to take care 
of it, and you can save this 
wasted money. Many a 
man might actually double 
his car’s life by downing 
these waste demons. 


‘ +-- article by Harold F. 
Blanchard, on page 68 
of this issue, his article on 
“Tuning Up the Car,” ap- 
pearing next month, and 
his article to appear in the 
December issue, telling how 
to save from 20 to 30 per 
cent in gasoline costs by 
proper carburetor adjust- 
ment, will be invaluable to 
the automobile owner and 
the prospective automobile 
purchaser. 
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vital in nearly every house in the land today. What- 
ever efforts are made to increase‘coal. production this 
fall, it seems inevitable that we shall have to get along on 


TT problem of getting enough coal for this winter is 


short fuel rations. Coal 
economy becomes, there- 
fore, a matter not only of 
money saving, but of actual 
physical comfort. 


Ts article on page 30 
of this issue, written by 
one of the most successful 
heating. engineers in the 
country, points out simple 
methods by which the aver- 
age home owner can get 
more heat with less fuel. 
The results of important 
scientific research in heat- 
ing problems, that are of 
the most intense interest to 
every reader, are here pub- 
lished for the first time out- 
side of technical circles. 


AKING a small coal 
pile last longer, and 
getting more heat at less 
cost not only this year, but 
every year henceforward, 
will be easy for almost any 
man who is willing to use a 
few tools to make improve- 
ments in his home. Very 
few medium-priced houses 
are built as they should be 
to insure really efficient 
heating. 


N INFORMATIVE 

article on this topic 
with new drawings, to ap- 
pear in the Home Work- 
shop Department. next 
month, will be of the most 
practical assistance to every 
householder. 


ON’T miss Jack Binns’ 

“Ten Commandments 
for Radio Users!’’ Begin- 
ning in the November issue, 
this feature will unques- 
tionably be voted the most 
valuable radio material we 
have yet published. In 
this new series of articles, 
America’s most popular 
writer on wireless topics 
gives simple advice for 
operating with the maxi- 
mum efficiency the most 
commonly used types of 
radio receiving apparatus. 
With his help you will get 
better results from your 
radio set. 
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fascination? 


A man 


AKE this situation. 
who had worked all his life in a 
routine job at low pay suddenly 
surprises his friends by moving into a 


better neighborhood, taking a big 
house, buying a car and blossoming 
out asa well-to-do and influential 
citizen in his new community. How 
did he do it? What is the secret that 
he used? Simple enough. He knew 
that the biggest money in business is 
in Selling, and though he felt that he 
couldn’t sell a thing, he suddenly 
learned the secrets that make Master 
Salesmen and then began to make big 
money. 

If only one man had found inspiration 
enough in this remarkable book to 
jump to a sudden brilliant success in 
the Selling field—into a job paying 
him many times his former salary— 
then you might call it luck. But 
thousands have done it. 


Your One Chance to Make 
the Biggest Money of 
Your Life 
Not one of the men whose names 


appear below had ever sold a thing 
before—not a dime’s worth. If you 








Read 7 


Charles sel of Winterset, Iowa, stepped 
from $18 a week as a clerk to a position 
making him $1,000 the very first month. J. 
P. Overstreet of Dennison, Texas, read this 
amazing book, left a job on the Capitol 
Police Force at a _ salary of less than 
$1,000 a year and in six weeks earned 
$1,800. F. Wynn, Portland, Ore., an ex- 
service man, earned $554.37 in one week. 
Geo. W. Kearns of Oklahoma City found in 
this book a way to jump his earnings from 
$60 a month to $524.00 in two weeks and 
C. W. Campbell learned from it how he 
could quit a clerking job on the railroad to 
earn $1,632 in thirty days. 





FREE! 


The Book That 
Has Shown Thousands The Way 
ToAmazing Salary Increases. 


O you want to leave the rut of routine work for a position that will grow daily in its 
Do you want to start right out making more money than you 

ever dreamed possible? We have done exactly this for thousands of men. 
is the book which gave them their start. Read how it is now offered to you—FREE! 




















had told one of them that he could 
sell he would have laughed at you. 
Probably he would have come back 
with the old saw, ‘“‘Salesmen are born, 
not made.”’ They were frankly skep- 
tical. Yet every one of these men, 
through reading this book, discovered 
the fallacy of this vicious old idea 
that Salesmen are ‘“‘born.”’ They 
learned that Master Salesmen are 
made! - And in this book they found 
an amazingly easy way to jump sud- 
denly from low pay to extraordinary 
earnings. 


Simple as ABC 


Sounds remarkable doesn’t it. Yet there is 
nothing remarkable about it. There are 
certain ways to approach different types of 
prospects to get their undivided attention— 


certain ways to stimulate keen interest-— .- 


certain ways to overcome objections, batter 
down prejudices, outwit competition and 
make the prospect act. 

If you will learn these principles there is 
awaiting you a brilliant success and more 
money than you ever dreamed of earning. 
This book, ‘Modern Salesmanship’’ tells 
exactly how the National Salesmen’s Train- 
ing Association will make you a Master 
Salesman. 

As soon as you are qualified and ready the 
Employment Service of the National Sales- 
men’s Training Association will help you to 
select and secure a selling position as city or 
traveling salesman. 
biggest, most reputable selling organizations 
in America turn to this Association for their 
Star Salesmen. 


Now Free to Every Man Who 
Will Act At Once 


We are not making any extravagant claims 
about what we will do for you. We don’t 
have to. The records of the truly amazing 
successes for which we are responsible are so 
overwhelming a testimonial of the fact that 
any man of average intelligence can become 
a Master Salesman that we are willing to 
leave the decision entirely up to you. All of 
this amazing proof and many important 
features about Salesmanship are contained 


Thousands of the 
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Here 





in our salary raising book, ‘‘Mod- 
ern Salesmanship.” It is yours 
—FREE. Send the coupon for 
it today. It will show you how 
you can quickly become a Mas- 
ter Salesman—a big money maker. 
It will tell you about the National 
Salesmen’s Training Association 
system of Salesmanship training 
that has meant prosperity to so 
many thousands of men—about 
the National Demonstration 
method that gives you actual 
experience while studying—and 
all about the amazing oppor- 
tunities that await you in the 
selling field 

If you do not send this coupon 
we will lose merely the oppor- 
tunity to train one more Master 
Salesman. But for you, failure 
to act may mean that you lose 
the one big chance of your life to 
leave forever behind you the low 
pay of a routine job. It may 
mean the difference between this 
and a sudden, brilliant success at 
a big salary. Is it worth 2c to 
find out? Then mail this cou- 
pon NOW. 


NATIONAL SALESMEN’S 
TRAINING ASSOCIATION 
Dept. 15-R 
Chicago, Illinois 





National Salesmen’s Training Association 
Dept. 15-R. Chicago, Ill. 


I simply want to see the facts. ,Send me FREE 
your Book ‘“‘Modern Salesmanship’”’ and Proof that 
I can become a Master Salesman. Also tell how 
you can help me to a position and send list of lines 
witlr openings for Salesmen. 
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This Millionaire Makes Science a Hobby 


H. L. Doherty, Traction Magnate with 150 Patents to His Credit, 


Is One of America’s Greatest Inventors 





By James H. Collins 


E WERE sitting in Henry L. Do- 
herty’s “‘back yard’’—the strang- 
est corner of a strange aerial home 
of one of the most interesting busi- 

ness men in the world. Perhaps you have 
heard of the unique skyscraper bungalow 
that this millionaire utilities magnate, in- 
ventor, and financier has built on top of a 
tall office building in lower New York. 
Perhaps you have read how, in his “elec- 
trified bedroom,” with its magnificent view 
over New York harbor, the gray-haired 
genius of traction and gas spends many 
an evening reading in his ‘“‘automotive 
bed,” which, when he is ready to sleep, 
rolls smoothly out of the room, at the 
touch of a button and travels along 
its tracks to a skyscraper sleeping 
porch. Then its occupant presses 
other buttons on the control box be- 
side him, the doors of the room auto- 
matically close behind him, the sun 
porch windows adjust themselves to 
his pleasure, and he is ready for a cool 
night’s sleep under the stars. 

Well, Henry L. Doherty’s “back 
yard” is a palatial bit of “skyscraping 
veranda,” just around the corner from 
this electrified open-air bedroom of his 
own devising. And there it was, sur- 
rounded by evidences of his interest in 
science—such as his radio set on its 
rubber-tired chassis—that Hen y L. Do- 
herty sprang this thought on me: 


How Doherty Values Science 


“If I were re-designing Henry Doherty’s 
career, I’d make it 95 per cent scientific 
and technical, and five per cent adminis- 
trative. Unhappily, the ratios have been 
just the other way.” 

He had been talking about mechanical 
hobbies, the recreational value to the man 
of affairs that comes from a keen interest 
in science, and the part that curiosity 
about “‘why the wheels go round”’ plays in 
building a man’s success. And he had 
confessed to over 150 patents—many hav- 
ing basic value in the public utilities field— 
to say nothing of hundreds of other un- 
patented inventions made for his own 
amusement. Yet—according to this busi- 
ness man-inventor—science and mechanics 
had not played a big enough rdéle in 
his life! 

Many a hard-headed business man is 
inclined to patronize anybody who turns 
to scientific and mechanical recreations, 
or confesses to joy in inventing things. 
Yet here is an inventor as hard-headed a 
business man as any of them—a man who 
swings some of the biggest business affairs 
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Henry L. Doherty, business man, inven. 
tor, and engineer, numbers among hun- 
dreds of unique inventions, this automo- 


of the nation, whose companies in 200 
communities serve over 4,000,000 Ameri- 
cans with gas, light, and electric power, 
and whose street railways transport 95,- 
000,000 passengers a year—nearly as many 


as the entire population of the United 
States! 


A Newspaper Lad’s Achievement 


Mr. Doherty’s business career began at 
the age of 12, when he sold newspapers up 
and down the main street of Columbus, 
Ohio, where he was born May 15, 1870. 
A short time later, he entered the em- 
ploy of the Columbus Gas Company 
as an office boy, and through his inde- 
fatigable application advanced himself 
so that—having, by the way, only a 
primary school education to start with 
—at the age of 20 he had achieved 
recognition as a promising gas engi- 
neer. 

It was not at all uncommon in his 
early career to find Doherty taking 
hold of rundown, inadequate plants 
and making them, within a _ short 





tive bed which, at the touch of a button, 
rolls out onto his spacious and airy-sky- 
scraper sleeping porch 
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period, produce 
more efficiently 
than they ever had 
before. 

Mr. Doherty 
managed gas and 





$s HENEVER you see any human being doing any form 

of labor, remember that electricity will either do 
that labor, lessen the amount of that labor, or contribute 
to the comfort of the laborer.’’—Henry L. Doherty. 


coming into his 
workshop. One 


into the laboratory 
to find the open sky 
over his head. Dur- 














other utility proper- 





ties in all parts of 
the United States until, in 1910, he decided 
to branch out for himself. In that year, 
he formed in Delaware the Cities Service 
Company as a holding company to acquire 
securities of electric light and power, nat- 
ural and artificial gas, steam heating, 
water, electric interurban railway and 
kindred corporations. The develop- 
ment of natural gas properties in the 
mid-continent fields brought an ex- 
pansion of the activities of subsidiary 
companies, so that Cities Service Com- 
pany has become, through its subsidi- 
aries and associated corporations, one 
of the most important factors in the 
oil producing, transporting, refining 
and distributing industries of the 
United States. 


Electricity as Man’s Servant 


And all this time he was inventing. 
Right on the heels of some brilliant 
achievement such as a device for wash- 
ing and cooling gas, comes an inven- 
tion for personal comfort and conve- 
nience, such as the ‘‘automotive bed,” 
which is but one “division” in a nin- 
genious electrical control system that, 
at the push of a button or the turn of 
a knob, gives im- 
mediate service 
in any nook or 
any room in his 
aerial dwelling. 
Swinging at the 
head of his bed, 
for example, is a 
desk and book 
cabinet holding 
outside and house 
telephones and 
connections for 
supplying anelec- 
tric fan and heat- 
ing pad. Through- 
out the house are 
64 of these con- 
venience outlets 
and about the 
same number of 
plug receptacles 
for Mr.Doherty’s 
telephone. 

But of all the 
conveniences, the 
one that gives 
him the keenest 
enjoyment is his 





















would be rated pretty near zero. 
laboratory, for instance, I was a bull in a 
breaking more glass than 
everybody else put together. 


china shop, 


an old chemist of ours who dreaded my 
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In the 


I remember 


ing the night, a 
wind storm had 
taken off the roof. ‘Mr. Doherty has been 
here,’ was his caustic comment.” 

One day, about 10 years ago, the writer 
was surprised by a telephone invitation to 
sit in a conference with Mr. Doherty. It 
was a gathering of electrical men. Mr. 
Doherty had been asking himself, 
“Why, with thousands of electrical 
conveniences right at hand, do women 
still push brooms and dusters around 
their homes, and mechanics drive tools 
by muscle power?”” Mr. Doherty has 
preached this thought to the electrical 
fraternity until it has become almost 
a slogan: “‘Whenever you see any 
human being doing any form of labor, 
remember that electricity will either 
do that labor, lessen the amount of 
that labor, or contribute to the com- 
fort of the laborer.”” After a morn- 
ing’s discussion, he decided that house- 
keepers endured drudgery simply be- 
cause they didn’t know any better, 
and that it was up to electrical men, 
whenever they found people doing a 
thing by hand, to show them how it 
could be done by electricity. 

One snowy holiday, the winter be- 
fore last, he stayed home, thinkingit 
a fine chance to catch up with a lot of 
work. Looking down into 
the street where men were 
struggling to make a chan- 
nel for traffic, his mind 
went to work on the snow 
problem. His habitual 
“why?” applied to all the 
pushing, shoveling, and 

SUTSIOE hauling, suggested to him 
BY SUCTION FAN an entirely different waz 
of dealing with snow— 
that of compressing it by 
machine into bricks and 
piling the bricks at what- 
ever point on the street 
would least obstruct 
traffic, and letting them 
melt later and run off. 


“Why 2” the Keynote 


“What sort of machine 
would you use?” I asked 
him. 

“The machinery could 
be devised easily enough,” 
he replied. “You have 
the principle already in 
brickmaking machines 








| HEAT 
CHANGER 
TRANSFER 


"WHICH SCRUBS 
INCOMING AIR 








perambulating 
radio outfit. This two-stage set, mounted on 
a four-wheeled carriage, can be wheeled from 
room to room; for in each room is a plug 
connection with the radio aerial and ground. 

“Were you fond of tinkering as a boy— 
taking things apart to see how they 
worked?” I asked him. “Did your mind 
run to mechanics and engineering?” 

“T had a good bump of curiosity, but it 
was hardly mechanical,” Mr. Doherty 
said. “Until the war, I thought I had an 
engineering faculty, but experience during 
those years led to stock-taking, and now I 
believe my bent is more scientific and ana- 
lytical. I never took things apart to see 
how they worked. I was always more 


interested in the ‘why’ of a thing than its 
‘how.’ 


My natural mechanical ability 
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A Doherty Invention 


YPICAL of the mechanical ingenuity 

in 150 inventions that Henry L. Do- 
herty has patented is the above complex 
apparatus, devised to maintain pure air, 
even temperature, and healthful humidity 
in houses, hotels, or offices. In summer 
the heat of the vitiated air is removed by 
water sprays and air cleansers. In winter 
the heat that would ordinarily be dis- 
charged with the outgoing air is reclaimed 
by transferring it to the incoming cold air, 
effecting a real saving in fuel. 

Mr. Doherty confesses to scores of in- 
ventions made for his own amusement and 
never patented, while many of his patented 
devices are of basic importance in the 

public utility field 


Af, .. 


that squeeze out a con- 
tinuous slab the length and height of a 
brick, and cut off individual bricks the 
right width faster than you can carry them 
away. Loose snow will compress to one 
tenth its density.” 

All this is characteristic of his mind and 
work—to find out why a certain thing is 
being done a certain way, decide that it 
can be done better, and then hand the 
details over to others. 

Doherty’s apparatus for washing and 
cooling gas, though patented, has been 
widely infringed—testimony to its basic 
value. It was formerly customary to cool 
illuminating gas by passing its heat through 
a metal diaphragm to either air or water. 
Doherty’s method is that of showering 
water through the gas, then passing this 
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morning he walked . 
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water through a small cooler and back 
again as a spray in the gas. Heat. will 
pass through a thin metal diaphragm 
from water to water nearly 100 times 
faster than from air to water. 


Other Important Inventions 


His oil spray for making water gas 
with the minimum amount of oil im- 
pinges two jets of oil exactly upon each 
other, vaporizing the oil in such minute 
particles that it is completely absorbed 
by the hot gas before it can reach the 
incandescent walls of the apparatus 
and ve burned and lost. 

One of Doherty’s most important 
inventions is a clinkerless furnace. 
Hundreds of furnaces in the United 
States operate under Doherty patents. 
He has succeeded in burning any kind 
of fuel without the formation of any 
clinkers and yet has been able to get 
in his combustion chamber as high 
temperatures as any refractory material 
will withstand, also securing a very 
great economy in fuel. 





Capping a tall building overlooking 

New York Harbor at the Battery is 

Mr. Doherty’s ‘‘electric home,” indi. 
cated by the circle at the right 











Interior Views courtesy Electrical Merchandising 
Mr. Doherty, listening to radio weather reports 
with his perambulating radio outfit, for which 
there are aerial plug connections in each room 

of his home at the “‘top of the world”’ 
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Certain buttons are 
pushed and, presto! 
—doors swing open 
and the auto bed 
rolls on tracks to 
the sleeping porch. 








Ss 





If a storm arises, at 
the touch of a but- 
ton the bed rolls its 
occupant back to 
shelter again 


On the automobile-bed pictured above is the 

. control box with its pushbuttons for operating 

the bed and adjusting doors and windows. 

Swinging on the bed post is a desk and book 
cabinet containing the telephones 





His calorimeter for measuring the heat 
value of gas has eliminated cumbersome 
apparatus and gives exact measurements 
automatically. Formerly, the gas to be 
measured was carefully metered and then 
burned to heat water, and its B. t. u. was 
then calculated from the weight and tem- 
perature of the water. In Doherty’s calor- 
imeter neither the water nor the gas is 
measured, but the heated water in turn is 
used to displace a like quantity of gas 
from the displacement chamber, and from 
the exact relationship of volume between 
gas and water the calorific value of the gas 
can be immediately determined. 

Mr. Doherty’s inventive faculty seems 
to swing between highly technical prob- 
lems, like those involved in his gas-making 
devices, and the improvement of cities. 

“Have you specialized in city problems?” 
I asked him. 

““No—or at least not until very recently. 
It is only because I have been supplying 
services to cities all my life that I look on 
them in this way. Take street transpor- 
tation, for instance. Ht has been a terrific 
problem to meet the ever increasing de- 
mand. This is due largely to an inequi- 
table system of charging. So long as we 
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continue to charge a flat rate for a ride, no 
matter how long or how short it may be, 
we are continually encouraging long rides 
and discouraging short rides. When we 
charge according to distance, people will 
live nearer to their work or business. ‘But 
that will increase congestion in our cities,’ 
is the objection. On the contrary, it will 
decrease congestion, for our industries al- 
ways tend to spread out into the outlying 
sections where land is cheaper,’ and em- 
ployees will live in communities around 
them, a saner, healthier life for everybody. 


Carfares Should Vary with Distance 


‘Already we have taught people to enter 
street cars at one end and leave at the 
other. If we were to put a speedometer 
on the car to measure the distance units, 
the passenger could withdraw a ticket on 
entering the car upon which would auto- 
matically be registered the point at which 
he got aboard, and we would then charge 
him a fixed amount to ride, the loading 
and unloading expense, plus a charge for 
each unit that he rides—and he would pay 
as he leaves the car.” 

‘“‘Pay-as-you-leave cars, eh?” 


“That’s the idea. When people can 
ride 25 miles for a nickel in New York City, 
they must rob the company on the long 
haul, and the company has to get even by 
robbing them on rides of a few blocks. 
They naturally blame each other for the 
fault of an outgrown, uneconomic system.” 

- Just what is the secret in this successful 
financier’s method of thinking, working 
and playing, that has given him such ex- 
traordinary ability to analyze a difficult 
situation, to quickly place his finger on a 
solution, and to point out how things may 
be done better than they are? 

Mr. Doherty supplied the answer in an 
illuminating stock-taking of his life work. 

“Looking back over the career of this 
chap Doherty,” he observed reminiscently, 
“T’d like to re-design him on better lines. 
Science and inventions have been my rec- 
reation, but they should have been more. 
My first work, as a newsboy in Colum- 
bus, was the most interesting I ever had. 
In the gas industry I found a broader field 
and was absorbed in its chemical and engi- 
neering problems. But gradually, as I rose 
from position to position, the financial and 
administrative business took more and more 
of my time.” 
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Is Emstein Wrong, After All? 


How Theory of Relativity, Questioned in Recent American 
Experiments, Will Be Put to Test in Coming Eclipse 


I EINSTEIN’S theory of relativity 















mobbed, almost overwhelmed with atten- 
tion and publicity. People realized that 
Einstein was a man who had brought a tre- 
mendously revolutionary thought into the 
world, and they were intensely interested. 
For more than a century, science 
had assumed the existence of the Zz 
ether as an all-pervading me- 
dium, in which light rays / 
were transmitted by vibra- , 
tion. The theory seemed 
to explain light, and 
electromagnetic and 
radio phenomena as 


ment. He reasoned that, since the earth 
moves through the ether at a rapid rate, it 
must have the effect of producing a ‘‘gale’”’ 
of ether blowing all around us. ‘And a 
light ray, he assumed, ought to take 
— longer to travel against this gale 
of ether than with it. 
WS Think of the experi- 
ment in terms of a 
rowboat on a swiftly 


about to be consigned to the scrap- 
heap? 

Breaking upon an astonished public some 
three years ago, turning our conception of 
the universe topsy turvy, seeming to be 
completely accepted by scientists, it now 
appears possible that the theory of rela- 
tivity may have to be considerably modi- 
fied as a result of remarkable experiments 
with light rays carried out in California, on 
the top of Mount Wilson. 

And while Einstein is being thus put to 
the test by American physicists here at 












At left, path of 
eclipse of Sep- 

























home, another group 
of American scientists 
have undertaken a 
16,000 - mile round 
trip to Australia, for 
the purpose of testing 
the Einstein theory 
by the light of the 
stars. When the total 
eclipse of September 
21 sweeps over a 
lonely beach between 
sea and desert on the 
northwest coast of 
Australia, Dr. W. W. 
Campbell, of the Lick 
Observatory, will at- 
tempt to discover 
whether light from 
the stars is actually 
bent, as it passes by 
the sun, while other 
astronomers — Brit- 
ish, Dutch and Ger- 
man — at remote 
points along the path 
of the eclipse will like- 
wise try in a few brief 
moments to read in 
the heavens the truth 
or falsity of what is 
one of Einstein’s chief 
premises. 

It seems, then, that 
during the present 
month everybody will 
be watching with 
fascination the 


SUN ECLIPSED 
BY MOON 


























outcome of two 
different sets of 
experiments, un- 
dertaken just to 
determine the 
fate of the first 
theory in the 
realm of “pure 
science” known 
to cause univer- 
sal popular ex- 
citement. Ein- 
stein himself has 
stated that there 
are_ probably 
only 12 men in 
the world who 
can understand 
his work, and yet 
from the very 





worldwide fame. 
every tongue. 


moment when it dawned on public con- well. 
sciousness, Einstein became a figure of 

His name leaped to 
When the great Swiss 
scientist came to this country he was féted, 


TELESCOPE AND CAMERA 


Photo courtesy Royal Observatory, Greenwich 


How American astronomers will photo- 
graph the region around the sun during 
the eclipse of September 21. If their photo- 
graphs do show star positions apparently 
displaced, as indicated above, it will- be evi- 
dence that the star rays were bent by the 
sun’s gravity. At left, ‘“‘close-up” of a solar 
eclipse, showing sun’s corona and vast prom- 
inence of incandescent gases 


But no really conclusive evidence of 
the ether’s actual existence had ever been 
sought until, back in 1887, Professor A. A. 
Michelson, of the Case School of Applied 
Science, Cleveland, devised a novel experi- 
















































“natural 


tember 21, with 
location of 
American _ ob- 
serving party at 
Ninety-Mile 
Beach, and of 
Dutch - German 
party at Christ- 
mas Island 


flowing river. If you 
pull from one bank 
toward the _ other, 
your boat does not 
travel directly across, 
but a little down- 
stream, according to 


. the swiftness of the 


current. Now, if you 
imagine a ray of light 
crossing a stream of 
ether analogous to the 
river current, it is 
to assume 
that it will take the 
light a little longer to 
travel a given dis- 
tance across than it 
would to travel the 
same distance down- 
stream with the ether 
current. 

Professor Michel- 
son, with the assis- 
tance of Professor E. 
W. Morley, a neigh- 
boring scientist of 
Western Reserve Uni- 
versity, constructed 
an apparatus for split- 
ting a ray of light and. 
sending one half the 
ray across a table in 
the direction of the 
travel of the earth, or 
parallel with the ap- 
parent ether drift, 
and the other half of 
the ray at right angles 
to the first, or straight. 
across theether drift. 
These rays were then 
reflected back to a 
telescope, where it 
was supposed the 
light waves compos- 
ing the retarded half 
of the original ray 


would be “‘out of step’ with those of the 
other. Instead of combining crest to crest, 
they would combime crest to valley, so that. 
streaks of black would be seen where they 
neutralized each other. 


Such streaks are 
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white. 


‘ae nature of Professor Dayton C. Miller’s light ray experi- 
ment to test the Einstein theory, as described in the accom- 
panying article, is made clearer by the illustrations below. It 
consists, briefly, of sending a light ray across atable and splitting 
it into two separate rays that follow different pat :s, one parallel 
to and the other across the supposed ‘‘drift” of the ether. In 
Doctor Miller’s most recent experiments, the split rays, when re- 
combined, showed in the telescope alternate fringes of black and 
This result, if confirmed, may indicate that one of the 
rays was delayed in passage, and the existence of an ether, denied 
by Einstein, may be assumed to account for this delay. 











Dr. W. W. Campbell, chief 

of American astronomers, 

now in Australia to study 
the solar eclipse 


called ‘‘interference bands,”’ or 
“fringes,” and the apparatus 











Albert Einstein, whose 

theory of relativity is again 

on trial before astronomers 
and physicists 


will propel some of the water 
with it. Therefore, Doctor 








an “interferometer.”’ 

But in this now historic 
‘“Michelson-Morley experiment” of 1887, 
no interference fringes were seen. The two 
halves of the split ray seemed to return to 
the telescope in perfect step, with wave 
crest matching wave crest. The experiment 
“had negative results,” but seemed to 
prove, if it proved anything, that. there 
wasn’t any ether—that light traveled 
through absolutely empty space, at a fixed 
speed. 

Einstein promptly took this non-exis- 
tence of the ether as one of his major 
premises. ‘“‘If there isn’t any ether, I shall 
create a theory that 
doesn’t need it,’’ he 
said. He came to 
the conclusion that 
light is transmitted, 
not by vibrations in 
an ether, but in the 
form of infinitely 
tiny “corpuscles” 
emitted from the 
light - giving body. 
These, being ma- 
terial, would be sub- 
ject to the attrac- 
tion of gravity. In 
other words, rays of 
light from the stars 
passing close to the om 
sun should be bent 
inward by the sun’s 
gravity. Here is 
where the famous 
astronomical experi- 
ment of 1919 came 
in. During the a 
eclipse of that year, 
astronomers appar- 
ently definitely de- 
tected the bending 
of rays of light from 
the stars as they 
passed by the sun. 

It was this discovery 
— fulfilling almost 
exactly Einstein’s 
predictions — that 
brought about the 





Meanwhile, in 1914, still sure that the 
trials of 1887 were right in principle, Pro- 
fessor Dayton C. Miller, world-famous 
physicist and head of the Department of 
Physics at the Case School of Applied 
Science, in Cleveland, repeated the Michel- 
son-Morley experiment. It was believed 
the fact that the original apparatus was in 
a cellar below the:level of the ground might 
have put it into a more or less ‘‘stagnant 
pool’ of ether, or that, at any rate, the 
earth might be pulling the ether along as a 
fly swatter dragged through a bowl of water 


. Below, diagrammatic illustration of Professor Miller’s ap- 
paratus, as set up on the peak of Mount Wilson. At right, 
the pointer and “interference bands” seen in telescope 





immense popular in- 
terest in the Ein- 
stein theory, al- 
though the theory 
itself was already 
15 years old. 








IN CELLAR: ETHER STAGNANT 
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a beam of light strikes the light- 








Sketch at left illustrates one suggested reason why 
no effect was obtained in a cellar in Cleveland, while 
atop Mount Wilson the experimenters got a definite 

result in attempts to prove existence of ether 104) 


Miller decided to perform his 

experiment on the top of a hill, 
and Euclid Heights, near Cleveland, was 
chosen as the site. 

This time the experimenters were re- 
warded by the sight of very definite inter- 
ference fringes in the telescope. The result 
was much smaller than expected, but it was 
still a definite result. For the first time in 
history, man seemed to see the earth move 
in relation to space, or absolute motionless- 
ness. All other observed motion of the 
earth had been in relation to some other 
supposedly moving body. 

The effect, unfortunately, was not big 
enough to make the 
matter sure, and 
they had decided to 
repeat the experi- 
ment when war in- 
tervened. 

Meanwhile, the 
Einstein theory had 
gained its universal 
fame. 

In 1921 Professor 
Miller decided to 
perform his 1914 ex- 
periment again, and 
this time to do it on 
the summit of 
Mount Wilson, 
Calif., in order to 
Sn, get as far as possible 

above the supposed 

= “dragging” of the 
ot ether by the earth. 
He feared, also, 
some obscure mag- 
baci netic disturbance 
CO arising from the 
steel framework of 
the original appa- 
ratus, and so made 
the new interferom- 
eter of concrete, 
with aluminum 
mountings. This in- 
strument was set up 
on Mount Wilson, 
close to the building 
which houses. the 
world’s largest tele- 
scope, and was in- 
closed in a_ tiny 
shelter christened 
(Continued on page 
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Above, Prof. J. T. 
Tykociner, a scien- 
tist of the University 
of Illinois, and at 
right his sensitive 
photoelectric cell 
that recreates a 
voice image _ into 
sound 











S THE talking, sing- 
| ing movie soon to 

become more than a 
mere experiment? Will 
the speech and laughter 
of film heroes and hero- 
ines, now left to the im- 
agination of audiences, 
soon echo through mo- 
tion picture theaters with 
true realism, in exact 
accord with the move- 
ments and gesticulations 
of the actors’ images on 








































Popular Science Monthly 


Will America or England Win 
Race to Make Movies Talk? 


Remarkable Cameras Photograph Actors’ Words 





HE greatest question in the motion picture world today is 
whether or not the pictures of players in the movies should 
be given voices and made to speak their parts like actors on the 


stage. 


While many artists, motion picture experts and writers as- 


sert that the power of the silent drama will be damaged if its 
silence is destroyed, scientists in three countries have lately made 
such remarkable progress in photographing and reproducing voices 
on movie films that it seems certain the coming of speaking photo 
plays—whether we want them or not—cannot be long delayed. 
The most promising recently invented methods of making the 
movies talk are described in this article. 





neering experimental station, 
are reported to have met with 
marked success. His method 
of placing the image of a voice 
on the same celluloid movie 
film that carries the picture 
image, then reproducing the 
sound image into sound again, 
is not so revolutionary as are 
the refinements of the mechan- 
isms by which he actually 
photographs the voice vibra- 
tion by a beam of light, then 
conversely recreates by elec- 
tricity the sound from the 
photographic image in ampli- 
fied volume. Film samples 
produced by this method are 
reported not only to have pro- 
duced the voice of the actor 
with a high degree of fidelity, 
but to have completely syn- 
chronized the voice and the 
action on the screen. 
in the past, the difficulty of 








the screen? 

While some experts in the mo- 
tion picture industry are still 
arguing against the desirability of 
adding speech and song to silent 
pictures, a small army of scientists and in- 
ventors in practically every country of the 
globe are hard at work on ingenious schemes 
of adding more life to cinema films by giving 
the actors natural voices. 


Picture and Voice on One Film 


One of the most promising solutions, 
in so far as immediate results are con- 
cerned, comes from the University of 
Illinois, where tests of the talking pictures 
of Prof. Joseph Tykocinski Tykociner, 
assistant professor of research in the engi- 













This projecting machine reproduces 
the voice record simultaneously with 
motion pictures, by a method made 


clear in 


diagram below, which shows 


recording and reproducing systems 


obtaining this complete synchronization of 
voice and action has been one of the great- 
est stumbling blocks in the way of success 
1ul talking movies. Attempts of the actor 
to talk into recording phonographs after 
performing before the cinema camera, 
watching a reproduction of his image to 
guide his speech, have resulted in only im- 
perfect approximations of synchronisms. 


Light Beam Records Sound 


Professor Tykociner obtains his voice 
record by an attachment added to the or- 
dinary cinema camera. This attachment 
comprises a powerful light source that 
throws a beam of light on to the film strip 
at the same time that a pictorial record is 
being made through the lenses. The in- 
tensity of this light beam is varied by a 
shutter operated by a diaphragm, which in 
turn moves in accordance with the flutter- 
ings of hidden microphones near the 
speaker-actor. As the intensity of the 
light beam varies, the sensitized film is 
likewise affected to a correspond- 
ing degree, and after develop- 
ment, this voice record appears as 
a narrow wavy band cross- 
marked by stripes of varying 
density. ae 

After a positive is made from 
the negative, the positive can be 
; run through any standard pro- 
jector that is provided with an attachment 
to recreate the voice from the photographic 
image. The film picture is thrown on the 
screen in the customary manner, but a 
second ray of light focused through the 
photographic reeord of the voice strikes a 
sensitive photoelectric cell. This cell is 
made of a thin layer of caesium, rubidium, 
potassium or selenium deposited on one side 
of the glass wall of the gas filled bulb, anda 
plate or grid of wires suspended in the 
center. The deposited layer and the elec- 
trode are connected with a sensitive 
diaphragm through a battery. When 
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a beam of light strikes the light- — 
In sensitive metal film in the bulb, elec- fies 
) trons that are set free travel in a Thi’ 7 
stream to the electrode and allow a ENG 
| current to flow. Although the current tee 4 
that moves against this electron Yep 
‘d stream is small, of the order of one rhe 
$s billionth of an ampere, the microphone \ RS 
is operated by amplifying the current Ve Py : 
flow by a series of vacuum tubes. dae er 
r is Since the current flow in the photo- ‘ fal 
uld electric cell will vary according to the a Ae 
th variations in light intensity, the mi- | net 
e crophone will vibrate in strict agree- 3 \ 
as- ment with the movements of the Se 
its original microphone that stood before 
ade the speaker when the film was made. ’ 
, By having the voice record on the seg : 
Ices same film and exactly opposite the y 
oto action image, synchronization, the mae 
ed lack of which has so conspicuously | ] hae 
ri impeded the advance of talking motion 
the pictures, is at all times assured. 
If a section of the film is dam- 
aged by carelessness or by fire, 





the removal of the action re- 











n of moves the corresponding voice 
oat- image, and although the gap 
esse will be evident to the audi- 
tor ence, the action and voice from 
fter the faulty point on will be in 
era, full synchronism. 
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im- English Competitors 


Twin Camera Records Voice with Pictures 
Another inventor—Professor 


A. O. Rankine, of England— HIS is England’s best bet in the race to develop a “‘talking movie’”’ 


camera. Recently invented, by Grindell Matthews, the apparatus 












































working independently, has : : , ! : 
: z consists of two combined cameras, one of which records motion pic- 
ice evolved a system of talking tures, while the other makes a synchronous photographic record of the 
or- pictures following almost en- actor’s voice. The voice is transmitted through two funnels to micro- 
ent tirely the procedure of Pro- phones and reproduced in the sound camera, above the picture camera, 
hat fessor Tykociner, except that by means of a strong light reflected by a mirror oscillating in accord 
rip Professor Rankine uses a light with vibrations of the microphone diaphragm and an interposed prism 
1 is beam passing through a slit 
in- and a series of optical lenses to combining sound and ac-_ projection at a given sound from the phono- 
ra obtain the record of the voice tion, photograph the sound graph. Two talking machines are worked 
.in on the film strip. , waves by recording the alternately to secure continuity; when the 
er= In England, also, Grindell fluctuations in the intensity — record of one is exhausted, the other comes 
the Matthews has worked out. a of a ray of light under the intoplay. By this means the sound records 
the method of recording the voice influence of electromagnetic are joined up, just as films are cemented, 
is - of the cinema actor, in which a vibrations induced by the endtoend, 
nd- small _ mirror, oscillating in oscillations of a microphone 
op- accord with the vibrations of diaphragm. These records 
as the diaphragm of the micro- are then reproduced at the 
SS- phone, prints its record on the same time and with the ° ° ° 
ing celluloid film. Mr. Matthews same speed as the picture Unique Talking Movie De- 
uses separate recording devices images by utilizing one of vice Invented by De Forest 
om for voice and picture, one the various forms of photo- ] i 
be above the other. electric cells. — an intensified current ef- 
ro- Two German inventors, The method of producing cael ores Re FE ange Morte rensices + 
me nee — -” speaking movies by com- down to a contest between scientists in 
ic ‘ irring, in a scheme for bining the phonograph and America, England, and France, the 
he cinematograph—a method announcement comes that Dr. Lee 
a attempted by a number of De Forest, inventor of the audion used 
he i experimenters with, only in radio receiving, is prepared to enter 
Sa oe partial success—is reported = race — © saat naar guper cin 
is to h is own, ca the “phonofilm,”’ whic 
ARCLAMP > gf etge been developed is to be demonstrated in America some- 
m, : a high degree of perfection gg 
Yi yess! in France by Léon. Gau time in the Autumn. 
la VIBRATING mont. Heretofore the chief draw- Mr. De Forest's invention corre- 
‘a etd: hp thi tn og th sponds to those described on this page, 
ee ae Seon, RS. ee eee in that the sound waves of the movie 
Cc extreme difficulty of keeping the two actor’s voice are reproduced in the form 
ve instruments “in step’’—that is, of of vibrations on the film; but in other 
en making the sounds from the phono- respects his apparatus is unique. Using 
" graph keep pace with the action in standard — toms camera and 
the screen picture. projector, he has a basic invention that 
This difficulty Gaumont is said to Hse pag photon.” Fe glass ae 
have overcome successfully by means about 1/2 inches long, which ts fitt 
f i d h Sage fais inside the camera, and which is said to 
of improved synchronizing devices. develop under electrical stimulus a 
These include a rheostat placed in a powerful violet light. The sound of a 
circuit common to the motors of both voice, picked up by sensitive micro- 
; . : “ machines to secure equality of speed, phones, is transmitted by high frequency 
Shot ee ect talkin and a small “booster” motor to current to the photion tube, whose violet 
movie”? camera with which the film was remedy any lag or lead in the record- light, modulated by the voice current, 
made. Note, on the right edge of the film, ing apparatus. For reproduction in makes the sound wave that is photo- - 
the voice record consisting of light bands the theater, an.electric control ‘auto- graphed on the film. 
produced by variations in a light beam in h , : 
accord with vibrations of a diaphragm. matically starts the cinematograph 

















W. H. Driscoll, whose business is 

installing heating plants in sky- 

scrapers Tike the Woolworth Build- 

ing, and whose hobby is the heating 
of small homes 


Popular Science Monthly, 


Use Scientists’ Astonishing Discoveries about Your 
Heating Plant to Thwart Coming Coal Famine 
By W. H. Driscoll 


Director of the American Society of Heating Engineers 


-How You Can Burn 30% Less Coal 
and Still Keep Warm This Winter 








~~ eae is apparently a grave fuel 
emergency approaching. I believe 
that it will sharply awaken the average 
American to the costly inefficiency of his 
domestic heating plant. 

“The homes in which our families live 
24 hours a day certainly deserve more 
attention from heating engineers than the 
office buildings in which we spend only 
eight hours a day. Yet homes have been 
neglected, while the heating of office 
buildings has become a science. Person- 
ally, however, I have derived more gen- 
uine pleasure from installing hygienic and 
economical heating systems in little 
bungalows than from my biggest jobs.” 

So speaks one of America’s most dis- 
tinguished heating engineers, among whose 
“biggest jobs’’ are installations in the two 
largest skyscrapers—the Woolworth and 
Equitable buildings of 


New York City—not to mention the Con- 
tinental and Commercial Bank Building of 
Chicago, and the General Motors Building 
of Detroit. He is W. H. Driscoll, a director 
of the Society of Heating and Ventilating 
Engineers, and vice president of the 
Thompson-Starrett Co. 


BECAUSE scientific heating of the 
small house is his hobby, Mr. Dris- 
coll has consented to give ‘readers of 
POPULAR SCIENCE MONTHLY in the 
accompanying article helpful advice for 
fuel economy. 

His article is not intended as a scientific 
treatise. The figures given are in some 
cases simply approximations or estimates, 
for comparative purposes. Mr. Driscoll 
has merely endeavored to point out how 
much may be done tc increase the effici- 





F YOU could be assured that you could 
] save a considerable part of your fuel 
bill for the coming winter by making 
a few simple changes in your heating plant 
and your house, would you try it? Accept, 
then, my assurance that the average house- 
holder can make such a saving; or, stating 
the case negatively, of the 260,000,000 or 
more tons of coal burned annually in this 
country for heating homes, at least 30 per 
cent is lost in preventable waste. 
The best types of house heating plants 


have a thermal efficiency of 
about 60 per cent. That is, 
they deliver in heat to the 
rooms about 60 per cent of 
the fuel value of the coal 
burned in them. But most of 
the millions of stoves, fur- 
naces, and boilers operated in 
private homes show a much 
lower efficiency, probably half 
as great. In some cases, the 
heat leaks into the cellar in- 
stead of being carried to the 
rooms upstairs. Sometimes 
the fault is in bad design of 
furnace, boiler, or chimney; 
more often it is in faulty in- 
stallation. Sometimes the 
fault cannot be easily reme- 
died, but there is hardly a 
house heating plant in exis- 
tence that cannot be improved 
by any man possessing inge- 
nuity and some mechanical 
skill. 


. 


A Second Coal Famine 


An industrial upheaval has 
made probable a fuel short- 
age this winter. Once be- 
fore—during the. war—we 
faced such a fuel situation, 
and that experience awak- 
ened as never before scientific 
interest in the problem of 
conserving fuel in the home. 
The conclusions drawn from 
a great deal of resultant re- 
search work are just becom- 
ing available to engineering, 
but in generai the heating in- 

















ency of the domestic heating plant. 






















dustry has_ not 


hitherto passed THREE DEVICES FOR GETTING 


It is estimated 
that 75 per cent 
of the dwellings 
in this country 


THE WRONG WAY TO 
RUN A FURNACE 





PANSTALL AUTOMATIC 4 
THERMOSTAT CONTROL TO Xo 
REGULATE DAMPERS; DONT RELY ONS 

* 





— DONT WRAP ASBESTOS ABOUT 
HOT AIR PIPES 





Faults that cause fuel waste in domestic hot air heating 
lants —the commonest type —are made clear in this diagram. 
nset shows inexpensive improvements that will make the 

system more efficient 


them along to the MORE HEAT WITH LESS FUEL 
public. Hence the a ea = —— 
story that follows. 


are of the most economical con- 
struction, costing $6000 or less. 


These homes nearly 
always are heated by 
stoves or warm air 

\ furnacessimply be- 
cause such heating 
plants are cheap- 
\ est. There are 

some 10,000,- 

000 homes in 

the country 

that depend 
on stoves for 
heat. And 
probably an 
equal number 
use warm air fur- 
naces. An au- 
thority on steam, 
hot water, and vapor 
heating systems esti- 
mates that there are 
about 3,000,000 boilers in 
private homes used for these 
types of heating. 

In recent years the warm 
air furnace has apparently 
been waning in popularity 
and the notion is wide-spread 
that it is obsolete. Nothing 
could be further from the 
fact. The trend of recent in- 
vestigation seems to indicate 
that the ideal heating plant 
for the small home, when it is 
finally developed, probably 
will be of this type, for it 
lends itself more readily than 
the other type to simple im- 
provements that will cut fuel 
bills and add to comfort. 

Of the two important re- 
search agencies on the prob- 
lem of house heating set in 
motion during the wartime 
fuel shortage, one is sup- 
ported by the American So- 
ciety of Heating and Ventilat- 
ing Engineers in conjunction 
with the United States 
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Bureau of Mines at Pittsburgh. The 
second is conducted by the University of 
[llinois, with the support of the National 
Warm Air Heating and Ventilating Asso- 
ciation. 

The principal tests at the Illinois Uni- 
versity laboratory have been conducted in 
a novel skeleton house, erected within the 
great mechanical engineering laboratories 
of the university. Various types of fur- 
naces are installed. under the skeleton house 
and the rooms are inclosed by various types 
of walls or partitions as desired. 


Long Accepted Theories Exploded 


One of the important results of these in- 
vestigations has been to explode some of the 
theories held since time immemorial. For 
instance, one of the first things usually sug- 
gested to the man who seeks relief from a 
poor furnace, is to cover all exposed warm 
air ducts with asbestos paper. Common 
sense would seem to indicate that this is the 
right thing to do, but repeated tests have 
shown unmistakably that the usual single 
coating of asbestos paper actually increases 
the heat radiation from that pipe as much 
as one third! 

This series of experiments indicates a 
general rule for insulation against heat or 
cold that the amateur heating engineer will 
find constantly useful. When insulating 
against low temperatures (warm air pipes, 
the heat or cold of outdoors, etc.), the best 
insulation is closed air spaces; but in insu- 
lating against high temperatures (furnace 
walls, steam pipes, etc.), use a solid insu- 
lator such as asbestos or magnesia. 

The proper insulation of a house against 
outside weather is too often neglected by 
the builder of small houses. It is hardly an 
exaggeration to state that fully 40 per cent 
of the heat losses in the average house can 
be attributed to this neglect—the leakage 
of air through walls and around windows 
and doors. But while the householder can- 
not very well tear down a wall to correct 
these defects, he can at least take the fol- 
lowing precautions: 

See to it that there are no holes at the top 
or bottom of the walls by which air can 
circulate from the cellar to the attic. If 
there are such holes, cover them with 
building paper or wallboard. It is a com- 
mon thing to find that the insulation of a 
house has been applied effectively except 
to the ceilings of the top floor, where only 
one thickness of plaster separates a warm 
room from a cold attic. In this case, tack 
building paper over the tops of the rafters 
to inclose air spaces over the ceiling. Over- 
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MOISTURE IN THE AIR (RELATIVE HUMIDITY) 


gases chart shows how the tempera- 
ture of the home may be lowered 
with no loss in comfort if the relative 
humidity of the air is increased, thus 
effecting an important saving in fuel. 


hanging rooms, with no cellar beneath and 
only one thickness of boards on the floor, 
are often fatal to the operation of the heat- 
ing plant. 






























WHY HYGROMETER SHOULD 
BE HUNG CLOSE TO FLOOR 
FOR CHILDRENS SAKE 





Health in the Home 


HEATING engineers are unanimous 
in the statement that two in- 
struments—a thermometer and a hy- 
grometer—are essential in every home. 
The hygrometer—for measuring rela- 
tive humidity (one type shown at right) 
consists of two thermometers, one 
with a dry bulb, the other with bulb 
inclosed in a water-soaked wick. The 
difference in degrees registered by the 
two thermometers, when compared 
with an accompanying scale, indicates 
percentage of moisture in the air. 

The picture above shows how the 
hygrometer should be installed near the 
floor when there are small children in 
the house. If a healthfully humid 
temperature were shown by an instru- 
ment placed far above a child’s head, 
the temperature and relative humidity 
at about the height of the child would 

be too low 
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THERMOMETER) 


HOW INCREASED HUMIDITY BRINGS COMFORT AT LOWER TEMPERATURES 
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VERY MOIST, 


Extensive tests have demonstrated that 
perfect comfort is possible at a temper- 
ature of 63 degrees if the humidity is 
sufficiently maintained. Relative humid- 
ity can be measured by a hygrometer 
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Storm. windows. and doors (especially on 
the north and west sides of the house) 
and weather stripping will frequently save 
their cost in fuel in a single season and are 
among the ordinary precautions that ought 
to be taken, 

The most reliable indication that a heat- 
ing plant is wasting coal is a warm cellar. 
Sometimes the cause is defective construc- 
tion of the furnace itself and there is little 
to be done about it, but more often the 
blame for a hot cellar lies in poor workman- 
ship and careless installation. 

The usual cause of a too-warm cellar 
from a warm air furnace is poor circulation 
of air within the furnace, which in turn 
may be due to two things—wrong layout of 
the warm air pipes overhead or, more 
likely, wrong construction of the cold air 
duct bringing air to the furnace. 


Intake Pipe Causes Trouble 


Nearly every furnace user has found it 
difficult to get an even distribution of warm 
air to the registers. Sometimes nearly all 
the heat will issue from one register, while 
other registers will be cold or may 
even draw in cold air. This con- 
dition is almost always due to the 
small size of the cold intake pipe, 
and if it is remedied, many of 

the common furnace troubles 
will be eliminated. The in- 
take pipe ought to have an 
area in cross section prac- 
tically equal to the com- 
bined area of all of the 
warm air pipes. It is safe to 
say that scarcely one furnace 
installation in a thousand 
meets this condition. 

First aid for most furnace 

troubles consists in enlarging 
the cold air duct. In doing this, we ought 
to avoid the old, old mistake of taking all 
the cold air from outdoors. It is a mistaken 
idea that it is unhealthful to recirculate the 
air in the house. One investigator estimates 
that 90,000 cubic feet of air an hour is 
needed to heat the average house of eight 
rooms and bath. If 10 persons constantly 
occupied this building, their maximum re- 
quirement for fresh air would be 18,000 
cubic feet an hour. As a matter of fact, the 
infiltration of air about windows and doors 
would bring in about that quantity of fresh 
air and it is simply a waste of fuel to heat 
the total quantity of air passing through 
the furnace from the outside temperature, 
instead of reheating the already warmed air 
in the rooms. 

In a church where two furnaces were 
used, one taking its fresh air from the out- 
side and the other from inside the structure, 
it was found in careful tests that the second 
furnace gave exactly twice the heat of the 

‘ first in cold weather on the same amount 
of fuel. 
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Outside or Inside Inlets 


It is a good plan, when remodeling the 
_air supply duct, to provide both outside 
and inside inlets with a leaf valve at the 
junction of the.two pipes so that all or any 
part of the air supply may be taken either 
from outside or inside the house. The out- 
side air supply can then be used in mild 
weather, or whenever wanted. 

If the furnace works all right in mild 
weather, but fails in extremely cold weather, 
relief may be obtained by placing a small 
electric fan in the inlet duct to blow air to 
the furnace and thus cause a brisker cir- 
culation throughout the whole system. The 
fan would be used only in warming up the 
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ss A’ need never be heated above 65 degrees 

for comfort. Anything above that point 
represents waste and extravagance. 
runs up a big coal bill and opens various doors 


It simply 


to the coming of the doctor. 
coughs in winter is almost a sure sign of ex- 
travagance.’’—Dr. William Brady, noted Amer- 
ican authority on health in the home. 


— 


The onset of 











house in the morning or in extremely cold 
weather. It is a matter of record that an 
ordinary electric fan installed in this way 
will double or triple the capacity of the 
heating system. 

When a fan or blower is used, however, 
all air must be taken from inside the house, 
that is, recirculated. The fan causes a 
much larger movement of air through the 
furnace and as a result the registers deliver 
a large volume of slightly heated air rather 
than a small volume of 
highly heated air (a desir- 


little opportunity for improvement aside 
from the possibility of improved control of 
the dampers. Contrary to the common 
notion, the hot water system does not im- 
prove the humidity conditions within the 
home. As a matter of fact, if the humidity 
conditions are to be improved, water pans 
or other separate method must be provided 
to introduce additional moisture. 

The matter of humidity is of prime im- 
portance in domestic heating and it is the 





this principle reflects directly on the coal 
pile, for a saving of only a few degrees in 
heat means a large saving in fuel. Experi- 


ments with the classrooms at the Univer- , 


sity of Illinois, showed a saving of 17 per 
cent in fuel consumption in a temperature 
reduction from 75 degrees to 70 degrees. 
As a matter of fact, some health authorities 
urge a house temperature of 68 degrees, and 
it has been demonstrated in extensive tests 
that it is possible to be perfectly comfort- 
able at 63 degrees if the 
humidity of the air is suffi- 





able thing). If air is taken 


ciently maintained. 





from outside, it might even 
chill the house rather than 
warm it. 


Thermostatic Control 


Another very great im- 
provement in the ordinary 
furnace installation is the 
addition of one of the now 
familiar automatic  ther- 
mostatic control systems 
for the dampers. This ap- 
paratus cannot be made at 
home very well, but a num- 
ber of standard makes are 
available, some of which 
automatically open the 
drafts in the morning at a 
predetermined hour. In fact, 
such controls literally do 
everything but shovel on 
the coal and take out the 
ashes. The instruments 
range in price from about 
$30 to more than $100, but 
will soon save their cost in 
coal. They entirely elimi- 
natesuch accidents as letting 
the fire get too low before 
the dampers are turned, or 
forgetting that the dampers 
are open until the house is 
too warm—both fuel wast- 
ing operations. 

Steam, hot water, and 
vapor systems cannot be so 
easily improved by ‘“‘home- 
made” methods as can 











warm air furnace systems, 
but there are a number of 
patent specialties that will 
materially increase their 


trol for the steam system is 
much simpler than for any 
of the others. A tempera- 
ture regulator consisting of 
a diaphragm actuating a 
lever that is connected by 
rods or chains with the 
dampers will automatically 





“skeleton house, 

laboratories of the University of Illinois. 

types of furnaces are installed beneath the “house,” while the 
rooms are inclosed by different kinds of walls and partitions 


Where Revolutionary Heating Facts 
Have Been Learned 


efficiency. Automatie con- MAY common but fuel wasting theories about house 


heating—such as the idea that if is unhealthful to reheat 
and recirculate the already warmed air in the home, or that a 
coating of asbestos paper will prevent heat radiation from warm 
air pipes—have been exploded by recent tests in this remarkable 
erected in the great mechanical engineering 
For the tests, various 


” 


Humidity, it ought to be 
explained, is a relative term, 
and is expressed in percent- 
age. Air absorbs water like 
a sponge, up to a certain 
point—the point of satura- 
tion—at which it will hold 
no more. When the humid- 
ity is 50 per cent, the air 
contains half of the total 
amount of water it can hold. 
This ability to hold water 
increases rapidly as tem- 
perature rises. For in- 
stance, at zero air is satu- 
rated when it contains one 
half grain of water a 
cubic foot. This same air 
heated to 70 degrees would 
have a humidity of only 6 
per cent, whereas more than 
four grains of water a cubic 
foot at 70 degrees are neces- 
sary for bodily comfort. 





Home a Desert 


It will surprise many 
people to learn that the 
average house in winter is 
actually dryer than the 
Sahara Desert. The aver- 
age humidity of the great 
desert is about 30 per cent. 
During the month of Feb- 
ruary, 1919, the technical 
instructors of one of the 
high schools in Newark, 
N. J., kept account of the 
humidity within the class- 
rooms and outside. The 
average outside tempera- 
ture was 38 degrees and the 
average humidity 61 per 
cent. Heating this air to 
70 degrees (there was no 
provision for humidifying 
the air within the building) 
reduced the humidity to an 
average of 15 per cent, just 
half that of the Sahara 
Desert. On some days the 





maintain whatever steam 
pressure may be desired. 

Economy of installation often influences 
the selection of cheap venting valves on the 
radiators. These soon become faulty in 
operation, with the result that sputtering, 
leaky valves or cold radiators are common 
experiences. Such conditions may be 
remedied by replacing these with higher 
grade and, in the end, more economical 
valves. 

The hot water system apparently offers 


most thoroughly neglected of all the ques- 
tions involved. The human body, like a 
house, is constantly losing heat, and most 
of the loss is due to evaporation of body 
moisture. When the air is humid, evapora- 
tiom is slower, hence the loss of body heat is 
less than when the air is dry; and therefore 
we can be comfortable in the heated house 
at comparatively low temperatures if the 
air is sufficiently humid. Application of 





humidity in the classrooms 
was as low as 8 per cent, and 
only on two days did it reach as high a 
mark as the Sahara’s average. Further in- 


vestigations showed that this condition had — 


a very bad effect on the comfort, ability for 
work, and the behavior of the pupils. 

- Investigations have conclusively demon- 
strated that the increase in sickness that 
always occurs in winter is due, not so much 
to a lack of ventilation, as to a lack of 
humidity in (Continued on page 102) 
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“Singing Lamps’’ to Warn 
Miners of Danger 


errs, lamps that sing when danger 
from ‘“‘firedamp” threatens have been 
devised for the use of miners. The 
principle employed is that of the “singing 
flame.” Scientists 
have known for cen- 
turies that a _ hot 
flame burning in a 
narrow tube under 
certain conditions 
will set up vibra- 
tions and produce 
audible sounds. 

The lamp consists 
of a burner fitted 
with a small coil of 
wire and inclosed in 
a glass tube, which 
in turn is placed 
within a metal case. 
Air supporting the 
combustion enters 
near the top of the 
case, passes down- 
ward and then up 
by the burning wick. Adjustment of the 
flame will make it sing when the percentage 
of fire damp, or methane, reaches a danger- 
ous proportion. In practice this has been 
found to be at two per cent. 


MBIOUTER AND 
BPBIINNER METAL 


PSICYLINDERS 














How the lamp is 
designed 














—— 


“When the percentage of fire damp 
reaches the danger point, the safety 
lamp ‘‘sings’’ 


Signboard with Wings 
Revolves in Breeze 


NIMATED billboards operated by 
wind gusts have made a decided hit 
with merchants near Dayton, Ohio, the 
home of Mr. C. L. Correll, the inventor. 
_ The sign is mounted on a structural steel 
tripod and has four wings, five by 10 feet in 
size, carrying advertising matter on both - 
sides. All rotating parts are suspended 
from ball bearings to make the sign 
responsive to slight wind currents. 














Four rotating wings, mounted on a 
tripod, carry advertisements 
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One Man Pulls Stump by Hand 














Mounted on a ‘‘wheelbarrow,’’ the 
hand winch is anchored to one 
stump, while cables are attached to 
the stump to be pulled. The oper- 
ator turns the crank of the winch’ 


=e can be pulled by hand with 
a light, portable machine recently 
invented by John Martinson, of Wren- 
shall, Minn. 

By a very simple arrangement of 
gears, sheaves, and a double block and 
tackle, the strength of cone operator is 
multiplied to that of 672 men. A wire 
cable slipped around the top of the 
stump yanks it out by the roots. 

The essential part of the device is a 
light ‘‘wheelbarrow” carrying a hand 
winch operated by a crank. A strap is 





. “WHEEEBARROW™ 
HANDLES 





passed around the top of the stump to 
be removed, the tackle hooked:on and 
set taut, and the portable winch 
anchored to another stump by a strap 
passed around the root. The operator 
then turns the handle of the winch 
until the first stump is hauled from 
the soil. 

An adjustable gear ratio makes this 
machine adaptable to all sizes of trees. 
One farmer pulled 64 stumps in three 
hours, without assistance, in a contest 
at Deer River, Minn. 























—_ Fish Rod Casts 
Line 150 Feet 


Co of 150 feet with a rod only 23 
inches longare said to be common 
among fishermen who use a new rod and 
reel, recently developed in Dayton, Ohio. 

The reel is made of aluminum with brass 
bearings. A’ counterbalance on the reel 
makes the line run freely, while a spring 
steel friction device permits the fisherman 
to adjust the tension. 

The rubberoid handle, which is hollow, 
carries a rod setting pin. This pin, when 
pushed into the ground or stuck in the oar- 
lock of a boat, supplies a support for the 
rod and ree] for still fishing. . 


Scientist Asserts”“Will Power 
Can Be Weighed 


“DOWER of will’ is visibly demonstrated 

by a strange “will board,” according 
to its owner, Mr. Hereward Carrington, of 
the American Psychical Institute and 
Laboratory. 

The will board, originally devised by 
Dr. Sidney Altrutz, of Sweden, is a flat 
piece of wood pivoted unequally upon 
knife edges and connected at its longer end 
with a delicate spring scale by a flexible cord. 
When adjusted for the test, the weight of 
the board at the longer end is five ounces. 

When any pressure is placed upon the 
short end, the scale reading will be less, of 
course. Yet when the subject is told to 
place the tips of his fingers lightly on this 
end and “will” that the longer end be 
depressed, the reading of the scale can 
sometimes be increased beyond the normal 
five ounces, it is said, thereby proving the 
subject’s “‘power.”’ 























Depression of the long end of the 
board denotes strong will power 
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Bridge Arches Built 

















B* USING a single, floating founda- 
tion form in the construction of 92 
reinforced concrete arches for a new 
railroad bridge across the Susquehanna 
River at Harrisburg, Pa., the Phila- 
delphia & Reading Railway recently 
solved the problem of supplanting an 
old 46-span steel bridge, placing the new 
bridge on the same piers, without inter- 
rupting traffic across the river. 

The movable form for the concrete 
arches, with a span of 66 feet, had a 
width of only 13 feet nine inches, half 
the width of the completed bridge. It 
was supported by a steel traveler 
mounted on a barge, which was towed 
to the position for the construction of 












with Floating Form 


ee 





On the floating form in the inset, 46 
concrete arches of the bridge in the 
photograph above, were built 





the arch. There the form was adjusted 
according to the height and direction 
of the span by means of worm-geared 
safety winches. When in _ position, 
the pouring molds were set up. 
Concrete was carried to the spot in cars 
running on a single narrow gage track 
supported by a cantilevered structure 
bolted to the upper part of the steel 
bridge. A derrick boat handled the 
molds and reinforcing steel. 

In this manner, while one half of the 
new concrete bridge was being built, 
traffic was handled without interruption 
over the single track on the old struc- 
ture. 

As soon as the first half of the 
new bridge was completed, the one 
available track was shifted to it, while 
the other half was built. 

Since there are 46 arches in the 
bridge, and each arch is made in two 
sections, it was necessary to set up the 
movable form 92 times in completing 
the bridge. 
































Mortising Machine Saves 
Carpenter’s Time 


A NEW portable mortising machine will 
cut any kind of a mortise in a few 
minutes, saving about 90 per cent of the 
time formerly required in this work. It is 
particularly designed for cutting door-lock 
mortises. 

After the machine is clamped to the 
work, the rotation of the handle spins a 
revolving cutter back and forth and at the 
same time advances it as the slot deepens. 
The cutting tool is similar in form to an 
ordinary auger bit, but without the screw 
point. 

The bottom of the tool is perfectly flat 
and its spiral edges, as well as the bottom 
edges, are sharpened. Various sizes of bits 
are supplied for different sizes of holes. 


TAPE measures, rolled into bolts of German 
cloth, now tell salesmen at a glance the 
measure of cloth remaining in the bolt. 
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Disk Machine Cuts Turf 
Borders Evenly 


A LAWN edging machine for cutting 
turf bordering on paths and drive- 
ways has been developed by a Cleveland 
manufacturer. The machine does the 
work formerly performed by a spade and 
guide line, but cuts more evenly. 

The edger is driven by a single tractor 
wheel that runs along on the grass surface. 
This wheel, acting through gears, rotates 
small steel cutting disks at 3000 revolu- 
tions a minute. So high is the speed that 


the disks readily cut through twigs up to 
one quarter of an inch in diameter. 

The disks are made self-sharpening by 
setting them at an angle. 
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Small cutting disks are rapidly ro- 
tated by a single tractor wheel 


Ultra Violet Rays Kill Anthrax Germs 


Am APPARATUS that makes possible 
the destruction of germs of anthrax 
and other dangerous diseases contained in 
bales of infected wool or hides, without 
opening the bales or separating their con- 
tents, has recently been perfected by Dr. 
Alfred Dinsley and Capt. A. O. Pulman, of 


- London, England. 


The economic importance of the inven- 
tion is the fact that it will greatly reduce 
the cost of disinfecting imported wool or 
hides that heretofore has amounted to 
about three cents a pound. With this 
process, which instead of formaldehyde 
uses the germ de- 
stroying power of ul- 
tra violet light and 
certain invisible rays 
of even greater effec- 
tiveness, the cost is 
reduced to not more 
than half a cent a 
pound. 

Most of the in- 
fected wool comes 
from East India and 
Persia, where anthrax 
is prevalent among 
cattle. The germs 
resist practically all 
methods of disinfec- 
tion that donot, at 
the same time, cause 
a deterioration of the 
wool. Formaldehyde 


it necessary to unpack every bale, wash and 
scour the contents, and then repack the bale. 

During the war, Doctor Dinsley experi- 
mented extensively with ultra violet and 
infra red rays, although not with the object 
of ascertaining their potential germ killing 
power. -The remarkable penetration of the 
ultra violet rays suggested the possibility 
of employing these and other invisible rays 
for disinfecting. After several years of ex- 
perimenting, Doctor Dinsley, assisted by 
Captain Pulman, evolved an apparatus in 
which ultra violet rays are produced by a 
mercury vapor tube. 





B* MERCURY 


VAPOR TUBE 
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proved effective, but 
its employment made 


Ultra-violet rays, produced by a mercu 
trate infected wool, destroying 





y vapor tube, pene- 
isease germs 
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Coastal Motor Boat | Must Dodge Own Torpedoes 





y RECENT tests on 
the Thames River, 
England, armored 
coastal motor boats 
destined for the United 
States navy, clipped off 
a two hours’ run at a 


hour. 
The miniature ves- 


length and eight feet 
six inches in beam. 
Each is driven by a 
12-eylinder 375-horse- 
power gas_ engine, 
which in turn is started 
by a small 234-horse- 
power auxiliary engine. 
Equipment for two 
depth charges and two 
18-inch torpedoes is in- 
cluded as part of the 
armament. 

The hull is  con- 











sides of the troughs are 
oak runners faced with 
strips of manganese 
bronze, and the torpe- 
does, which lie in the 
troughs, are fitted with 
angle brackets that rest 
on the runners. 

One or both torpe- 
does are discharged 
over the stern while the 
boat is traveling full 
speed in the direction 
of the objective. Since 
the torpedo travels in 
the same direction, the 
course of the boat is 
altered as soon as 
the deadly missile is 
launched. 

The torpedo is aimed 
by bringing the pointer 
of a director gear, the 
stem of the boat, and 
the objective in line, 








structed of two-ply ma- 
hogany with canvas 
between the layers to 
insure waterproof construction. In general, 
the hull design follows that of hydroplanes 
with a step beneath for lifting the bow out 
of water. Thus the draft at full — is 


From the stern of the little speed craft, torpedoes are discharged along 
the two troughs shown in the above photograph 


only a few inches. For carrying and 
releasing the two torpedoes, two troughs, 
formed of mahogany boards, are provided 
in the after portion of the boat. Along both 


and is discharged by 
the usual torpedo tube. 

When the boat is to 
be used for mine laying, the mines are car- 
ried in the torpedo troughs. Sling plates 
are provided for lifting the craft out of 
water and carrying it aboard a mother ship. 











Cider Barrel Becomes a 


Talking Machine 


GOMETaRIG strictly new in musical 
instruments has been evolved by 
William T. Weinshank, of Chicago, who 
converted a cider barrel into an attractive 
phonograph at a cost of only $11.75. 

After thoroughly cleaning the barrel, 
Mr. Weinshank cut double doors in the top 
side with a keyhole saw and swung the 
doors on hinges. A second hand. spring 
motor and tone arm suspended from the 
inside of the’ barrel completed the works. 
The crank protruded from one end. 

To give the talking machine a finish, the 
barrel was placed on a special support into 
which the circular heads fitted, and, as.a 
final realistic touch, Mr. Weinshank added 
a spigot. 





ONLY 30 per cent of the wood in a forest 
reaches the form of seasoned, unplaned 
lumber, government reports show. 


Draftsman’s Instrument 


Will Draw Ellipse 


BAe on the theory of the ellipse— 
that the two axes have a definite rela- 
tion to each other throughout the path of 
the curve—an instrument has been devised 
for draftsmen that readily draws ellipses 
of any size from one by two inches to 11 by 
15. The geometrical figures can be drawn 
in any position with one circular motion. 

The entire instrument, which is made for 
attachment to the regulation T-square, is 
12 inches long, two inches high, and three 
inches wide. 


. 














of intricate patterns is 
by this instrument ate 
tached to T-square 


Designin 
simplifie 








National Kilograms 


T THE Bureau of Standards in 
Washington, D. C., are two small 
cylinders of whitish metal, insignificant 
in appearance, yet of tremendous im- 
portance to the scientific and technical 
world. They are the two national kilo- 
grams on which scientific weighing in the 
metric system is based. They stand just 
an inch and a half high, and their diam- 
eter is the same as their height. 

These two chunks of metal, preserved 
under glass covers in a vault, have re- 
cently been used to verify the precision 
working stand- 


Marvels of Accuracy 


national standards were made with an 
accuracy corresponding to one part in 
100,000,000. In other words, if one of 
these kilograms were regarded as being 
owned equally by every one in the 
United States, the removal of the share 
of one person from the whole could be 
detected. The agreement between the 
two national standard kilograms was 
even closer than this. On comparing the 
weighings, the final results checked out 
exactly to the last figure to which the 
computations were carried. 





ards in use at 
the Bureau for 
many years. 
They have also 
been checked 
by comparing 
them with each 
other. The re- 
sults are most 
satisfactory. 
The compar- 
isons of the 














working stand- 
ards with the 








Each of the two national standard kilograms is protected 
by double glass covers, as shown above 
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Quick Change of Wheels Converts Truck into Tractor 
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HE amphibian plane now has its 

rival in a combination truck and 
tractor recently developed in France. 
Like the land-and-water plane, it carries 
two sets of running gear, one for each 
class of work. 





For work in the field, the truck wheels are replaced by 
ground gripping tractor wheels of large diameter 


For road travel, ordinary pneumatic tires 
are used. But when the machine reaches a 
field to be plowed, the rear wheels are re- 
placed by ground gripping tractor wheels 
and the front wheels are supplied with rims 
of larger diameter. The tractor wheels are 


On the road, the truck rides on pneumatic tires, with the 
tractor wheels slung at the sides 


driven by means of a link belt from 
gears on the rear axle. 

In highway travel the machine with 
its 18 horsepower, four cylinder engine, 
can make 19 miles an hour. As a tractor 
its speed is reduced to about six miles. 








Pushbutton Trips Save 
Fingers of Workmen 


leone tal Teton tripping devices that 
require both hands for operation con- 
stitute one of the safety measures in the 
stamp press department of a Detroit auto- 
mobile manufactory. 

Since the pushbuttons are separated a 
distance of one foot and require both hands 
to actuate them, it is impossible for the 
heavy stamp to descend until the work- 
man’s fingers are out of the way. Thesame 
degree of safety is attained in machinery 
attended by two or more men by providing 
two pushbuttons for each workman. 

In addition to the reduction in accidents 
through the use of these controls, the fatigue 
of foot tripping mechanisms is obviated. 











Until the workman pushes both but- 
tons, the heavy stamp cannot descend 























Stableboy Turns Crank to 


Curry the Horses 


ISSATISFIED with the old method of 
currying horses by hand, a French 
mechanic has invented a revolving brush 
that does the same work quicker and better. 
A cylindrical brush with stiff bristles is 
equipped with a shaft that fits into a hand 
driven device similar to the common breast 
drill. A crank with a wide sweep gears up 
the speed of the revolving brush. To 
operate the device, the stableboy places the 
support of the curry brush against his 
chest, grasps the shank of the brush in his 
left hand and turns the crank with his right. 


This Small Movie Machine 
Uses Flashlight 


pe eeainbagen motion-picture machines 
that use ordinary flashlights as the 
light source and produce sufficient illumina- 
tion to exhibit pictures in the daytime have 
been developed for home entertainment 
and commercial purposes. 

The flashlight rests on a base containing 
the intermittent mechanism of the device. 
Sprocket wheels turned by a crank engage 
the film and 
draw it through 
the gate in 
front of the 
light —_ source. 
Special _non- 
inflammable 
film is used. 









How the flashlight 
projects the film 





A Rain Cape of Paper Folds into Handbag 





N EMER- foe 

GENCY rain |e 
cape that can be 
carried in the 
purse until opened 
for use in protect- 
ing a woman’s hat 
and wraps from 
sudden showers, 








has been recently 














devised by Joseph 

A. Gavin, a resident of New York City. 
The cape is made of waterproof, 

watertight paper in black, white or tan. 





The paper is odorless and sufficiently 
durable in texture to be used several 
times if handled carefully. 
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Some Current Sidelights on Human Ingenuity 
7 5 a re 3 § Sport on Water Shoes 
: ¥ 
| 4 * AN > Tilting on “water shoes” is an 
| 4 ; me 3 Sus exciting water sport introduced 
i i . t + : in Los Angeles, Calif. The shoes 
, 7 ‘ : are tiny boats with hinged pad- 
1} ae ey a dles that press the water 
i — when the tilter pushes 
tackward with his feet. 
ta 
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= Ask the Police A Bread Saw 
an > 
ugh A thousand questions Loaves of bread, baked 
in a day are answered for in pairs, are cut apart 
th the public at a police «.by a small motor 
4 department informa- driven circular saw re- 
ron. tion booth recently cently adopted in bak- 
‘on- established in the heart eries to prevent un- 
dle of Detroit, Mich. even breaking of 


loaves. 
Nurse Is Chauffeur 
Nurse and baby both 


A Radio Violin 


a ae 











ride on a motorized 
perambulator that re- 
cently appeared in 
London, England. A 
traction cycle wheel 
back of the carriage, 
driven by a small gaso- 
line motor, propels the 
vehicle. 
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How Jackies Can Climb 


Interesting feats of strength and 
skill were performed by stalwart 
lads of the British Royal Naval 
School at a recent rope climbing 
exhibition at the Olympia, Eng- 
land. Clinging to a network of 
ropes, the future mariners, poised 
in the air, formed group figures, 
such as shown above. 


With a one-string vio- 
lin, Broadcaster Joseph 
J. McCrann, of Lowell, 
Mass., transmits music 
by radio. In the photo- 
graph Mr. McCrann is 
showing how weak 
tones can be amplified 
by aradio loudspeaker. 
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Machine Carves Portraits from Photographs 


New Automatic Drill Will Compete with Sculptor’s Chisel 
as Camera Does with Artist's Brush 





HOTOGRAPHS 
Pp deftly repro- 
—_ duced in_ bas- 
relief out of ivory, ala- 
baster, or wood, a few 
hours after a sitting, 
are the outcome of 
an extremely ingenious 
method of photo-sculp- 
ture invented by How- 
ard M. Edmunds, of 
England. 

By this device the 
tedious hours of posing 
for a sculptured relief 
or a bust are elimi- 
nated. Sculptors need 
no longer work from 
living models, but from 
special photographs 
made in three minutes’ 
time. Copies of intri- 
cate statuary, friezes, 
decorative pediments, 








guide plate is attached 
to a compound move- 
ment that rotates it in 
a spiral exactly similar 
to the normal spiral 
that was projected on 
the face of the subject. 

The motion of the 
guide plate is also im- 
parted to the chuck 
that holds the block of 
ivory, wood, alabaster, 
or bronze. out of which 
the work of art is to be 
carved. 

The operator moves 
the hand lever until the 
intersection point of 
the cross hairs of the 
microscope lies on the 
end of one of the spiral 
lines of the guide plate. 
The motors are then 
started, the steel car- 








and similar reliefs can 
be reproduced with a 
fidelity to surface and 
texture that defies the 
closest comparison with the original model. 

Mr. Edmunds’ method combines the arts 
of photography and sculpture. Although 
worked out and developed at present as a 
manual process, there appears to be no 
fundamental reason why automatic ma- 
chines cannot eventually be arranged to 
carry out the reproduction with only the 
oversight of an attendant. 

To produce a bas-relief of a living sub- 
ject the subject is placed before a camera. 
A magic lantern or stereopticon beside the 
camera throws a beam of light on the sub- 
ject’s face. In the slide groove of the 
lantern is placed a transparent glass plate, 
bearing on its surface a series of finely 
drawn black lines arranged in spiral 
form like the spirals of a phonograph 
record. First, the lantern is focused 
so that the lines on the glass plate 
appear sharp and distinct on the 
face of the subject. 


“Blocking Out” the Portrait 


When they are viewed through the 
lens of the lantern. these lines pre- 
serve their parallel structure; but at 
one side, in the position of the cam- 
era, the lines are no longer parallel. 
They seem to sag at certain points. 
Further examination discloses that 
these deviations occur whenever the 
contour of the subject’s face recedes 
from the camera. The greater the 
recession, the greater the divergence 
of the lines. By focusing the camera 
on these lines a record is made of 
them and used later to carve out the 
facsimile of the subject. 

The negative print is developed 
and then enlarged to the desired size 
of the relief. Since enlargement on 
bromide paper would insert a pos- 
sible distortion in the fine lines due 
to uneven shrinkage of the paper, Mr. 
Edmunds enlarges his prints on 
sensitized opal glass. After enlarge- 
ment the print is projected back to a 





spiral lines. 


Spiral lines projected from a stereopticon to the subject’s face are photo- 
graphed by a camera offset at one side. 5; : 
sensitized plate, serve as a guide for the sculpturing machine 


parallel plane to detect any distortion due 
to optical errors in the lenses. These errors 
are carefully corrected before the plate, 
called the guide plate, is inserted in the ma- 
chine for the carving operation. 


"Plate Guides the Drill 


The guide plate is placed in the carving 
machine with the line of displacement of 
the spiral lines parallel to the drill. Above 
the guide plate, and connected solidly with 
the drill, is a microscope with cross hairs in 
the objective. The drill is fixed mechan- 
ically so that it moves in and out alongits 
length, but cannot move sidewise. The 
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hese lines, reproduced on a 








This guide plate shows the face covered by the 


The straight horizontal line 
assists in adjusting the machine 


rier and headstock be- 
gin to rotate, and all 
the operator has todo 
is to move the hand 
lever so that, as the guide plate rotates, the 
intersection point of the cross hairs of the 
microscope follows the same spiral line 
from end to end. Since the lines on the 
guide plate are distorted from the true 
spiral, the movement of the bar causes the 
drill point to move as well, and so to cut a 
deeper or shallower groove, according to 
the amount of distortion. Thus one groove 
after another is cut in the material. 

The fineness of the finished work de- 
pends on the closeness of the lines that 
guide the drill. If only a few lines are used, 
the finished relief will show the spiral paths 
of the drill. In practice, Mr. Edmunds has 
found that 20, 40,.and 100 lines an inch can 
be used with satisfactory results. 
When 100 lines are used, the grooves 
in the finished carving are so fine as 
to be scarcely noticeable. They are 
no more evident than the minute 
dots that compose the half tone illus- 
trations in this page. 


Relief Can Be Varied 


By changing the position of the 
camera that records the spiral lines 
the degree of relief can be varied. If 
the camera is placed near the stereop- 
ticon, sculptured relief will be shal- 
low, but by increasing the distance 
between the two instruments, the 
depth can be greatly increased. 

The amount of labor required to 
complete a photograph in relief de- 
pends upon the size and the fineness 
of the surface desired. The work 
cannot be hurried. A guide plate 
containing 200 spiral lines can be 
completed in eight hours. One false 
move after hours of work will com- 
pletely ruin the carving, but after 
short practice an operator becomes 
sufficiently proficient to eliminate the 
probability of disaster. 

While the inventor has not at- 
tempted to prophesy the future of 
the invention, scientific bodies recog- 
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nize in it a method that will 
make possible the reproduc- 
tion of the works of the old 
masters on any scale and to 
any degree of relief. Friezes 
and sections of pediments 
located in difficult positions 
for extended study by a 
sculptor could be _ photo- 
graphed and reproduced in 
perfect detail. By revers- 
ing the action of the ma- 
chine it is thought that con- 
cave engravings in the form 
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| Fixed RIGIDLY 
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Wind Operates Traffic 
Signal Light 
BY COMBINING the anemometer, or 


wind gage, with a silent policeman, the | 


city of Detroit has produced a wind oper- 
ated safety signal for traffic that cannot 
fail to attract attention. 

At the top of the pedestal, which is 
heavily weighted at the base, is a red globe 


| 





WIND. VANES 

















Small cup shaped vanes, rotated by 
the wind, operate this silent traffic 
, policeman 


containing a powerful electric bulb burning 
continually. The shaft of the wind gage, 
mgunted above the globe, passes into the 
globe, where it is attached to revolving 
opaque Dlades. 

As the prevailing wind drives the cup 
shaped gage, the vanes rotate around the 
light bulb, producing flashes of varying 
duration, depending entirely upon the 
strength of the wind. 


‘’ How coolies make and 


























ROTATING 
MECHANISM 


Above is Howard M. Edmunds, the in- 
ventor, at work on his machine. The 
drill at the right is carving a bas-relief 
from a block of alabaster 


The guide plate of opal glass containing 
the spiral lines is attached to a motor 
driven table, as shown at left 


A rapidly turning drill, shown at right, 
moves against the piece of work as the 
microscope follows the guide plate lines 

















Road Roller Rides to Work 


on a Trailer 


T°? FACILITATE moving heavy road 
rollers from one job to another, the 
Board of Public Works of the city of 
Detroit has devised a trailer equipped with 
a special reinforced tailboard, up which the 
roller can be run under its own power. 
This trailer with its 10-ton load can be 
moved at eight miles an hour, while the 
roller makes but three on its own wheels. 
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of dies for pressing medals 
could be readily produced. 
It is well within the realm of 
reason that just as the photo- 
graph made possible the en- 
joyment of great paintings by 
multitudes of people, photo- 
sculpture will bring about 
universal appreciation of 
masterpieces of sculpture 
now available only to those 
who can afford to visit the 
large art galleries where they 
are exhibited. 
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Light Rapid Fire Gun 
Has Only 38 Parts 


NON-RECOIL submachine gun that 

can fire 1000 rounds of ball, shot, or 
slug cartridges in one minute and nine 
seconds, has been invented by John T. 
Thompson, a retired general of the United 
States Army. 

The weapon consists of 38 parts, in con- 
trast with the usual 200, and weighs 10 
pounds. It can be fired in single shots or in 
“bursts” like the ordinary machine gun. 

















aie the non-recoil gun with its 
utt held against the nose 





Mounds of Earth Serve as Pipes for Coolies 


LTHOUGH coolies in India and South 
Africa cannot take their favorite 
water pipes with them when on the march, 
they find a satisfac- 


In Natal and Rajputana the pipe is a 


sunbaked tube of clay hollowed out in 
the shape of a cone. 





tory substitute in 
earth pipes.construct- 
ed along the way. 

In South Africa the 
pipe is built up on 
the ground surface by 
heaping a little 
mound of earth and 
making a small tunnel 
through it. The to- 
bacco is placed at one 
end of the opening 
while the native, 
kneeling at the other, 
sucks in the smoke. 





use their strange 
earth pipes 
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COMBINING in its wide sweeping dome, 

its windows, and cornice decorations, 
interesting features of both Greek and 
Norman architecture a unique religious 
edifice under the name of Bethany Temple, 
has been constructed in the city of Sierra 
Madre, Calif., by one 
man. Nothing about 


One Man Builds Domed Church 


Popular Science Monthly 








The sweeping arches of the church 
and the semicircular windows under 
the eaves are shown in the interior 
view at the right. Note the excellent 
finish of the auditorium 






















the edifice is profes- A 
sional. All the materi- 
als were taken from 
near-by sources. 

The temple proper is 
52 feet in diameter and 
30 feet high from 
ground to top of dome. 
A second building, 
which houses the Sun- 
day school, is 57 feet 
in diameter and 18 feet 
high. Both structures 
are built of cement 
blocks with a facing of 
smooth granite stones 
lifted from a near-by 
mountain stream. 

Extensive as the 
buildings are, the en- 


tire construction work 
was done by a local \ 








ene 





























artisan, L. D. Cornu- 
elle, under supervision 
of the Rev. W. H. 
Rawlings. It required 


to complete _ the 
structures. 

In building the temple and school, Mr. 
Cornuelle adopted an unusual method of 
scaffolding. After the course had been 
carried to a point as high as he could reach 
from the ground, a spring wagon was drawn 
alongside and used as the staging. When 
the new height had been overreached, a 
platform was erected and up this the wagon 
was drawn. As the tier spread to one side 


Gothic windows and graceful domes 
with walls of stones taken from near- 
by streams were selected by the 
designer to distinguish Bethany Tem- 
a year and a half ple, a religious center at Sierra 
Madre, Calif. 


or the other, the wagon was shifted along 
the platform. Later a staging was built 
upon the wagon and this gave the necessary 
height for the completion of the walls. 

Only the dome is of wood; all else is con- 
crete. Departing from the usual method of 
dome construction wherein the rafters sup- 
porting the dome are sawed to shape, Mr. 
Cornuelle bent one-by-three timbers to the 


At the right is L. D. Cornuelle, 

who constructed the buildings. 

His ingenuity enabled him to 

erect the walls and domes 

alone and without the custome 
ary extensive staging 














required curvature and then nailed several 
of them together to give rigidity. Over the 
rafters he placed lead covered asbestos 
paper well sandéd with broken gravel to 
match the concrete and stone of the walls. 

The edifice is illuminated by indirect 
lighting in invisible fixtures in white and 
soft colors that can be manipulated at will. 


Oil Rams Tip Truck Body to Right, Left, or Rearward 


Y MEANS of oil operated rams con- 
trolled by an oil pump driven direct 
from the truck engine shaft by friction 
disks, a remarkable new cart body can be 
tipped for dumping from sides or rear. The 
entire apparatus weighs only 200 pounds. 
The two rams, placed inside the chassis 
frame just forward of the rear wheels, con- 
sist of slender cylinders in which the pistons 
are moved by the pressure of oil fed into the 
casings from an oil pump. A reservoir hold- 
ing about a gallon of oil is suspended from 


the truck frame under the driver’s seat. 
The force pump is built into the’reservoir. 

In the driver’s compartment a friction 
wheel handle controls the motion of the oil 
pump and a hand operated valve permits 
the oil to return to the container when the 
tipped body is lowered. 

Although one of the rams travels a 
greater distance than the other in tipping 
the body to one side, automatic valves 
provide for the same pressure in each ram. 

When the body is lowered, the rams have 





— 

















The oil reservoir under 
the seat contains a 
cam-driven oil pump 
and an automatic 
valve that holds the 
rams when extended 








CHAIN DRIVE 





7% 
CONTROL iL PUMP 
HANDLE 








For side-dumping, the truck driver pins one 
side, unhinges the other, and throws the 


control handle 









sufficient clearance to avoid damage from 
roadway obstructions. 

The direction of tip is controlled by the 
driver, who pins or locks certain hinges. 
Since the body normally floats without 
rigid fastening at either side, the dumping 
side must be pinned before the rams are 
started. 

The dumping mechanism has been found 
to work efficiently on lubricating oil re- 
moved from the truck engine. 
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Dumping to the rear. The rams have 
sufficient clearance to pass over any 
obstacles cleared by the rear axle 
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How Eddie Hubbard | 
Makes Flying Pay 





commercial flying. 


service for punctuality. 





ERE is the story of an enterprising American aviator 
who runs probably the only one-man air line in the 
United States and makes a good living from it. His 
success is interesting confirmation of what Glenn H. Curtiss 
said in the July, 1922, POPULAR SCIENCE MONTHLY 
concerning a young man ’s chances of making money in 


You will enjoy reading how Eddie Hubbard, as the pilot 
of his own United States mail route, has been clearing 
over $80 a trip, while maintaining the traditions of the 








AID to be the only commercial aviator 
S in the country who is making a 

financial success of a regular flying 
route, Eddie Hubbard, of Seattle, carries 
United States mails in his seaplane on an 
ironclad schedule 10 times a month between 
Seattle, Wash., and Victoria, B. C., a dis- 
tance of 84 miles. 

Assistant Postmaster Otto Praeger, in 
1920, foresaw a saving in time if mail for 
the Orient could be handled by plane 
between Seattle and Victoria. Bids were 
called for. Hubbard 
won, and has. had a 
continuous contract 





ever since. 

Flying through 
thunderstorms, buck- 
ing the gales of win- 
ter and the storms of 





early spring, Hub- PORT ANGELES 
bard’s plane gives ~ PORT TOWNSEND 
eight hours’ faster 


service than the fast- 
est boats. And some- 
times the boats are 
held in quarantine. 
This can never hap- 





Eddie Hubbard, above on the 
right, helps to put aboard some 
of the 24,000 letters that he 
carries regularly on his air 
mail plane. The map at the 
left shows the route covered by 
the Seattle-Victoria mail line 
and explains why the seaplane 
gives water-locked Victoria its 
most satisfactory means of 
communication with Seattle 








pen to the plane. Ten 

times a month, 120 times a year, Hubbard 
and his plane deliver letters in Victoria 
three hours after loading the plane in 
Seattle. The government demands 100 per 
cent efficiency and Hubbard has never 
failed. 

Only first class mail is carried. Hub- 
bard’s plane carries about 600 pounds of 
mail, averaging 24,000 letters. 

For each round trip Hubbard receives 
$200. He uses 35 gallons of special gaso- 
line costing $10.50 and one gallon of oil at 


$1.10 a gallon. But his greatest expense 
is the depreciation of his plane. Its-life 
is only 500 hours of actual flying, which 
means that he must charge off one five 
hundredth of the purchase price of $13,000 
each hour he flies. A second big item is the 
insurance on the plane. Insurance com- 
panies charge a premium of 25 per cent of 
the insurable value, which is $10,000. So 
$2500 must be paid each six months, since 
his plane is never insured for longer periods. 
Adding these charges together, it is seen 


Cement Filled Shell Boxes Form Bricks 


































As proprietor of what is said to be the 
only one-man aerial express service in 
the country, Eddie Hubbard, of Seattle 
(second from right above), recently 
took on the dramatic job of rushing 
bloodhounds and detectives to the 
scene of a bank robbery, thus foiling 
the escape of the criminals 


that out of the $200 paid by the govern- 
ment for each round trip, Hubbard must 
deduct $112.26 as ‘‘overhead,” leaving him 
a clear profit—barring serious mishaps—of 
about $88 for each trip. 

Since Hubbard’s mail delivery takes 
only 10 days a month, he uses the remain- 
ing time to make money with his other 
“ship,” which he rents out for one dollar 
a minute. 

He is sometimes called upon to help in 
running down criminals. A few months 
ago he carried two deputy sheriffs, a re- 
porter, and two bloodhounds in his plane 
to Sequim, Wash., where two bandits had 
held up and robbed a bank. A few hours 
after the dogs had been liberated, the rob- 
bers were in custody. If the dogs had been 
sent by train, the pursuit would have been 
delayed 12 hours, giving the thieves time 
to make their escape. 

There is nothing of the daredevil in the 
appearance of Eddie Hubbard. He is 
known to be absolutely fearless—his term as 
a flying instructor at Rockwell Field during 
the war proves it; he never indulges in 
spectacular stunts. 


for Rebuilt Homes 











Boxes in which shells were transported to the front during the 
war are now being used in the battlefield districts to rebuild 
homes. The boxes are first filled with cement and allowed to dry. 





They are then assembled like hollow tiles, forming walls of great 
strength. Above at the left, workmen are tamping the cement in 
place. At the right is shown a pile of the discarded boxes. 


aleselidedaaadsrammeaenmemm neers: moan 


| 
i 
i 
| 
i 
A 














42 


Popular Science M onthly 








Sensitive Air Tubes Detect Fire and Ring the Alarm 





f-MPLOYING a principle 
new to automatic fire 
detection apparatus, a 
pneumatic electrical system 
has recently been devised 
that will invariably turn in 
an alarm within 30 seconds 
after the fire starts. 

The new system is based 
upon the expansion of air in 
a closed tube rather than on 
fusible elements, and is so 
designed as to distinguish 
automatically between the 
heat of a fire and a gradual 
rise in temperature due to 
near-by steam pipes or 
heating systems in the in- 
dustrial plant. 

The detector consists of 
one or more circuits of small 
copper tubing containing 
air at atmospheric pressure. 





BATTERY 
CABINET 





relieve the pressure as fast 
as it is produced. But in 
case of fire, pressure is built 
up faster than the vents can 
dispose of it, and the alarm 
rings. 

Compensating chambers 
are also interposed between 
the tube line and the dia- 
phragm to intercept tem- 
porary heat effects caused 
by steam pipes or the work 
going on in the building 
where the system is in- 
stalled. The chambers pro- 
vide additional volume in 
the tube system. 

The sensitiveness of this 
system has been demon- 
strated recently by two offi- 
cial tests made under most 
adverse conditions. 








The tubes extend across the 
ceiling or on the side walls 
of the area to be protected, 
and are spaced about 18 feet 
apart. Each end of the tube 
circuit opens into a diaphragm made 
from a flexible sheet of German silver 
0.002 inch thick. These diaphragms are 
placed opposite each other, and very 
close together. When heat from a fire 
expands the air in the tubes, the pressure 
is transmitted through the tubing to the 
diaphragms, causing them to expand 
toward each other. When the sum of 
the pressures exceeds a certain set 
amount, the two diaphragms touch and 








When tested with a pan of burning 
alcohol, the fire alarm shown in detail 
at the right, rang the alarm 26 seconds 
after the fire started on the floor below 


close an electric circuit, which rings the fire 
alarm. 

If this were the entire system, however, 
it would turn in an alarm when the steam 
heat was turned on, and on every hot day in 
summer. To make the apparatus unre- 
sponsive to weather changes, a fixed vent is 
inserted in the tubes near each diaphragm. 
If the temperature—and therefore the 
pressure in the tubes—rises at less than a 
certain predetermined rate, these vents 





® TESTING DEVICE 


Diaphragms placed between two air 
tubes touch each other when the 
heated air expands, completing an 
electric circuit and ringing the alarm 


























Five Room Tent-Bungalow 
Fits on Runningboard 


ENTS built on the unit plan are now 
available to the automobile camper and 


tourist. By adding rooms around the out- 
side of a center unit, a five room shelter is 
possible. 

The central unit folds when not in use 
and opens like an umbrella, with pole and 
ribs of seamless brass and aluminum tubing. 
The outside diameter of the tent when 
folded is only 12 inches, so that it can 
be packed on the runningboard of the 
tourist’s automobile. 





Stage Martyrs Keep 


O BE burned at the stake is not so un- 
comfortable—on the stage. Though 
the fire seems to be eating into the heart of 
the logs, and the burning embers shoot 
tongues of flame about the martyr’s feet, 
he is cool, for the fuel of this fire is fireproof. 
The logs are made ‘of 
asbestos built up with wire 
netting, painted to resemble 
wood and sprinkled with 
wood ashes. The glowing 
embers are only electric 
lights behind red _ paper, 
and the darting flames are 
long streamers of brilliant 

















WHITE AND RED 7s es 
ELECTRIC LIGHTS — 
Streamers of bright 
red silk, illuminated 
\ by batteries of red 
\ electric lights and 
fluttering in the 
breeze from an elec- 
tric fan, are the basis 
of the darts of ‘‘flame’”’ 

in this stage pyre 


Cool in Mock Fire 


red silk that flutter in the air current that 
arises from a 10-inch electric fan placed 
at the foot of the pile. A separate bat- 
tery of red lights that throw a strong 
glare on the silk streamers gives the re- 
markable illusion of flame. 
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India’s Mysterious Star Pointers 





— 
Astronomy for All | 


pes public’s first real chance to ob- 
serve the wonders of the heavens 
through the powerful modern apparatus 
of astronomers has come through the 
efforts of Professor Frank Schlesinger, 
new director of the Yale University 
Observatory, New Haven, Conn. On 
two nights of each week one of the ob- 
servatory domes, with its telescope, 
especially equipped for the purpose, has 
been opened to laymen. Admission is by 
ticket obtained by written request to the 
, observatory, stating the preferred date. 
| The queer pictures of 17th century 
astronomical devices shcwn on this 
page, are in striking contrast to the 
huge yet delicate instruments of modern 
observatories. But these Oriental “star 
pointers” had in common with modern 
telescopes the one fact they were the 
monopoly of the privileged few. The 
step taken at Yale toward revealing the 
magnificent secrets of the heavens to 
the public might well be followed by 
other universities. 











The stone instruments in the strange 
astronomical observatory at Jaipur, 
India, shown below, are star pointers, 
marking spots in the sky where sun or 
planets reach their highest altitudes on 
definite days of the year. From these 
dates the Hindu calendar was corrected 



















































For observing the 
sun, the above in- 
strument, called 
*‘Misra Yantra,”’ 
was one of the 
important devices. 
By placing a 
pointed stone 
marker on the 
central steps and 
standing on one 
of the outer flights 
of steps with his 
chin on the cir- 
cular wall, the 
Hindu astronomer 
obtained sight 
lines for plotting 
movements of 
heavenly bodies 











OMPARED with 
( modern high powered 

reflecting telescopes 
that photograph celestial 
bodies thousands of light 
years away, the strange 
stone astronomical instru- 
ments pictured on this page 
appear grotesque. Yet with 
these queer, blocklike in- 
struments, some of them 
resembling sun dials, Hindu 
astronomers’ gained = sur- 
prisingly accurate knowl- 
edge of the heavens long be- 
fore the invention of the 
telescope. Indeed, they 
were able to calculate an 
eclipse to the fraction of a 
minute, and could fix the 





the sun again occupies that 
position at the moment of 
noon, exactly a year will 
have elapsed. 

Other pointers mark sim- 
ilar important points for the 
moon and the planets. Com- 
paring the various readings 
by observing the positions 
of shadows cast. by the 
slanting gnomens of the 
dials, the Hindu astron- 
omer obtained a very close 
idea of the relations of solar, 
sidereal, and lunar phe- 
nomena. 

The observatory also con- 
tains an armillary circle and 
an astrolabe for taking alti- 








exact length of the solar 
year—a complicated astro- 
nomical calculation—within 
a few minutes of the correct measurement. 

The greatest Hindu observatory, near 
Delhi, India, is built of polished marble. 
The stone “telescopes’’ were erected in 
the seventeenth century, and marked the 
high tide of native Hindu astronomy. The 
builder was a famous fighting king, the 
Maharajah Swaai Jai Singh of Jaipur. 
From his early youth this prince was inter- 
ested in the stars, and when he found the 
Hindu astronomical tables and calendar in 
error, he set out to correct them, sending 
scientists throughout the East to collect 
and translate books on the subject. 

In correcting the calendar, the maharajah 
tackled a difficult problem. Since the 
Hindu year was based partly on the posi- 
tion of the moon, and partly on the position 
of the sun, and since the lunar year con- 
tains 354 days, while the solar year con- 
tains 36514 days, the resulting confusion 
may be imagined. We still have one sur- 
vival of the lunar calendar—the date of 
Easter varies each year because it is reck- 
oned by the mocn. 

The maharajah solved the complicated 
problem of reconciling time by the sun, 
time by the moon, and time by the stars— 
all different—by erecting his strange stone 
structures, which in reality are not sun 
dials, but star pointers. These dials point 
to spots in the heavens that the sun and 


The vertical, circular stone shown above points north and south. 
It was used to determine altitudes of stars in the meridian 


certain important planets occupy at cer- 
tain definite times of the year. One dial 
points at the sun at the moment of 
high noon on the vernal equinox. Before 


tudes of the sun and stars 
at odd times. The dials 
marked the fixed points and 
sight lines to Which all motions of the stars 
were referred, making it comparatively 
simple to chart the apparent motions of 
heavenly bodies. 


Machine Wraps 1500 Pounds of Butter an Hour 


ITH a new automatic molding and 
cartoning machine, two girls and a 
man can cut, wrap, and deliver ready for 
packing 1500 pounds of butter or oleo an 
hour. The machine comprises a molding 
device with refrigerating attachment, a 


parchment-folding machine and a cartoning 
device that places the complete mold in 
its shipping case. 

The butter is dropped into a hopper and 
passes downward into molds. The refrig- 
erator freezes the butter for packing. 
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FILLED CARTONS | 
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Bulk butter is compressed into 


und prints, wrapped, cartoned and 


packed into boxes automatically by the machine methods shown above 
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Tree Planters in Losing Race with Forest Fires 


[‘ AN attempt to compensate for the loss 
of the immense acreage burned over 
annually by forest fires in the United States, 
foresters are traveling through the national 
parks planting thousands of seedlings 
wherever conditions are right for their 
growth. 

According to surveys by government 
officials, the national forests 


In reforesting the wasted areas, thou- 
sands of seedlings suited to climate condi- 
tions are distributed to workers who, 
equipped with special implements, plant 
the future forests in open places. The 
planting tool consists of two pieces of boiler 
plate sharpened to a point and attached to 
a long sturdy handle. The point of the 








now contain over 23 per cent of 





the remaining timber in the 
country. In- these guarded 
preserves during 1921, 5851 
fires occurred, three quarters of 
which were due to human agen- 
cies and could have been pre- 
vented by using ordinary care. 


Criminal Carelessness 


As a matter of fact, 20 
per cent of all the forest fires 
started by man in the national 
forests of the West during 1921, 
were caused by careless tobacco 
smokers. In California, Ari- 
zona, and New Mexico one out 
of every four forest fires due to 
human agencies was started 
by burning cigarettes, cigars, 
matches, or pipe-heels care- 
lessly thrown aside by smokers 
while in the woods. 
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Courtesy U. S. Forest Service 


This tree planting tool con- 

sists of two pieces of boiler 

plate with sharpened point 
attached to a handle 


|| spade is pushed into the ground 
and rocked back and forth 
| until a narrow slit is formed. 
| The seedling is then dropped 
| into the hole and the earth 
tamped tightly around it. One 
man with this tool can 
plant 1000 seedlings a 











An idea of the forest fire 
havoc wrought yearly in this 
country is pictured in the re- 
port of the National Board of 
Fire Underwriters, which esti- 
mates that the area destroyed 
would equal a strip of land 10 
miles wide stretching all the 
way from New York City to 
Denver, Colo. 


Pronged Club Reveals 
Faults of Golfer 


AULTS in golf strokes are revealed by a 
practice golf club invented in England. 
The driving face of the club, instead of 
being smooth or slightly corrugated, is 
studded with needlelike prongs. When the 


Sharp prongs 
hold the ball 
to the club 








face strikes the ball, these prongs are 
embedded in the gutta-percha covering, 
holding the ball fast to the club. After the 
swing has been completed, a study of the 
position of the ball on the club face indicates 
to the golfer the nature of his errors. 


Our Appalling Fire Loss 


Forest areas destroyed by 
fire each year are equal to a 
strip of land 10 miles wide, 
reaching from 
City to Denver, Colo. 
ber destroyed would build 
houses for the entire popu- 
lation of a city the size of 
Washington, D.C. 





New York 
Tim- 


day. 


Trees’ Slow Growth 


A spruce tree does not 
reach maturity for 45 
years; an oak requires 75 
years‘ before it attains 
size suitable -for cutting. 

_ For these reasons, judi- 
_ Gious eutting;=¢omplete 
. fire protection; and scien- 








Fire trucks used 


Olympic Forest, 


in protecting 
Wash., 


water tank, hose, and pump 


tific reforestation are es- 
sential ifthe forests of 
the United States are to 
be saved for the future. 


carry 








[ISTENING to yourself is made easy 

by a new phonograph recording set. 
A pivot fits over the center post of the 
record table and supports several hori- 
zontal rods, which terminate in a second 
support on theout- 


Phonograph Records Made at Home 


rotates, the friction disks move the cut- 
ting stylus toward the center, and the 
performer’s voice, entering the horn 
strikes the diaphragm, causing the sharp 
stylus to cut grooves in the wax. 






































side of the revoly- 
ing plate. Just 
above the pivot is 
a rubber friction 
disk that drives 
another friction 
disk. 

These disks 
transmit the 
driving power from 
the record table to 
a finely threaded 
horizontal rod to 
which the repro- 
ducing stylus and 
diaphragm are at- 
tached. The re- 
maining rods serve 
as supports. 

To make a 
record a smooth 
wax disk is placed 
on the platen. 
\ The reproducer is 
started at the out- 
side edge of the = 











disk. 
As the platen 








The singer’s voice is reproduced on the wax record by a 
cutting stylus moved by friction disks 
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Color in the Home 


By changing the color of the 
lighting with these patented 
parchment shades, the illumi- 
ration of the home may be 
altered to please the owner’s 
mood. Red stimulates, blue 
soothes, and green has a re- 
cuperative effect. 


Truck Climbs a Wall 


To test the tractive power of 
a two-ton motor truck, its 
maker drove the front wheels 
up a vertical incline. The 
stunt was conceived to dem- 
onstrate the power 
produced by the 
seven forward 
speeds of the ma- 
chine. 


This Pitcher Never Tires 


Ty Cobb shows how the latest batter- 
practice machine operates. As the man at 
the right turns a crank, the revolving arm 
on the top of the machine causes the ball 
attached to the cord to swing rapidly in a 
34-foot circle in the direction indicated by 
the arrows. The batter tries his skill to 
prevent it from making the round trip. 


Courtesy Paramount Pictures 
A Limousine Film 


Cameraman and _ director, 

perched on the runningboard 

or in the chauffeur’s com- 

partment, film close-ups of the 

movie heroine’s progress as 

the limousine bears her down 
the avenue. 














Plaster Pies for Movies 


Pies and pastry—the kinds 
that are thrown but not ez.ten 
in movie comedies—are pro- 
duced by sculptors who use 
plaster of Paris instead of 
flour. So far, no satisfactory 
substitute has been discov- 
ered for the mirth provoking 
custard pie. 


Is This a Pipe Dream? 


According to Hamilton Bell, 
a South American traveler, 
lost articles in that country 
are recovered by drugging a 
native, who wakes from his 
trance and travels directly to 
the misplaced article. So 
fast does he travel that other 
natives keep up with him by 


‘tying ropes about his body. 
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How the ferry raft is hauled 
along a cable guide by any one 
of three hand winches, located 
on the boat and on each shore 


VER: man is his own ferryman at a 
crossing on the upper Iowa River, 
near Decorah, Ia., where an ingenious 
raftlike ferry boat has been installed. 

The ‘‘boat’’ consists of a platform 
constructed of timber and heavy planks, 
supported by four hollow steel cylinders, 
30 inches in diameter and 30 feet long. 

It is guided by a three-fourth-inch 
steel cable stretched across the river 
between stout posts and passing through 
slots in two vertical posts braced to the 
timbers of the platform on the upstream 
side of the ferry. 

Whoever wishes to cross the river 
must turn the crank of one of three hand 
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winches, located on the ferry and on each 
shore. The steel pulling cable is fast- 
ened to one of the vertical posts of the 
ferry platform, passes over a winch drum 
attached to the guide cable stake on 
shore, then goes back to the ferry, where 
it passes over a winch drum, thence to 
the other side of the stream, around a 
winch fastened to the other guide cable 
stake, and once more back to the ferry, 
where it is fastened to the other verti- 
cal post of the platform. The pulling 
cable may be operated from either 
shore or from the ferry, by turning 
the crank of any one of the three 
winches. 








Crutches on Wheels Give 
Patients Exercise 


ies AID crippled patients to regain the 
use of their limbs, a crutch in the form 
of a light framework resting on wheels, 


>» 
> 


which may be 
the height of 
very recently 


adjusted to fit 
the patient, has 
been invented. 





Walking with 
the rolling crutch 


Two upholstered bars, raised to fit under 
the patient’s armpits, support his body 
and enable him to exercise his legs without 
the risk of falling. By systematic exercise 
the power of the muscles is restored. 
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Endless Tread Tractor 
Becomes Locomotive 


A SUCCESSFUL type of industrial joco- 
motive has been developed from the 
“endless tread” tractor by a manufactur- 
ing concern in the Middle West. Several 


The tractor converted 
into a locomotive 





years ago this concern placed on the mar- 
ket a tractor intended for agricultural and 
industrial uses. It proved highly satis- 
factory under severe tests, hauling strings 
of heavily loaded trailers over rough and 
difficult roads. But, being of the endless 
tread type, it lacked speed when used in 
hauling loaded cars on a narrow gage track, 
at mines, quarries, oilfields or plantations. 

To obtain the desired speed, the tread 
chain was removed, flanged wheels were 
substituted for the sprocket wheels and 
other minor changes were made by which 
the original tractor was adapted to its use 
as a traction locomotive. 


Gold Has Many Colors 


7 color of gold by daylight appears 
to be a brilliant yellow, yet when the 
metal is beaten thin and held up to a light, 
the color is green. In powder form gold is 
ruby red; when heated, the color is purple. 





Traveling Steel Forms Build Tunnel 


HUSE traveling steel forms, 32 feet or 
more in height and diameter, have 
been perfected recently to speed concrete 
construction work in tunnels and hydraulic 
projects. The frame is mounted on rollers, 
and moves forward 
on a steel traveler 
as the work pro- 
ceeds. This steady 
progress keeps the 
concreting gang up 
to a predetermined 
schedule, as the rate 
of advance can be 
varied to suit local 
conditions. 

The form is never 
dismantled during 
the progress of the 
job, as is the case 
with wooden con- 
crete forms, and no 
changes are required 
after it has once 
been erected. The 
exterior surface is 
made smooth, with 
no joints which the 
concrete can pene- 
trate, and, by hard- 
ening there, make 
further movement 
of the form impos- 





-- wis 


tunnels built with these new forms have 
a smoother interior finish and adhere 
more closely to engineers’ specifications 
than those constructed by other methods 
of building now practised. 











sible. 
It is claimed that 


As the concrete work proceeds, the frame of the form rolls 
forward on a steel traveler 
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Can Levees Ever Conquer the Mississippi? 


Grim Battle against Stealthy River, Waged by United States 
Engineers, Might Be Helped by Construction of Spillways 


IGHTING a grim battle against the 
k stealthy, undermining attack of 

surging waters, engineers under the 
supervision of the War Department con- 
tinue to construct levees along the lower 
Mississippi in an attempt to hold the 
“Great Western Sewer” within its bounds. 


stand the scope of the natural and con- 
structional difficulties involved. The Mis- 
sissippi River drains two thirds of the area 
of the United States and sluices 2,250,000 
cubic feet of water a second through a 
natural funnel shaped bed from one to 10 
miles in width. Water with a velocity of 11 


” 


and “sand boils,’ which are a constant 
menace to the completed work. 

The slides usually occur on the land side 
of the levee and are due to thin water- 
soaked layers of earth. Their movement is 
rapid. In one instance a guard observed 
indications of a slide two feet back from the 





The Danger ‘‘Boil’’ 


In the photograph 
below may be seen a 
small, bubbling % 
“sand boil” forming 
at the base of a levee, 
as the river stealthily 
tunnelled the bank. 
Later it was neces- 
sary to mattress the 
whole area 











Meanwhile, many farmers living their 
alternating dry and flooded existences 
under the precarious banks of earth and 
willow insist that the levee can never be a 
complete solution of the problem. Levees 
that are high enough now will be overrun, 
they say, when new high water marks are 
reached, thus calling for continual additions 
to the height of the banks and increasing 
the extent of disaster when a break-through 
actually occurs. 


Spillways to Supplement Levees 


Because of the great difficulty in main- 
taining levees intact and the impossibility 
of predicting the limits of future high water 
marks, opponents of the levee system are 
now suggesting that it be supplemented 
by spillways from the Mississippi, one 
leading into Lake Ponchartrain to the 
east, which in turn empties into the 
Gulf of Mexico near New Orleans; an- 


_ other to the Atchafalaya River on the 


west, also emptying into the gulf. The 
Atchafalaya is declared to be a natural 
relief valve for the Mississippi. 

The construction of either spillway 
would involve purchase of land for 
spillway outlets. Dikes built along the 
outskirts of these strips would form 
sluiceways into which flood waters 


~ could be dumped and sluiced through 


to the gulf without damage to land- 
holders and tenants along the way. 
The magnitude of the government 
levee work already completed along 
the river is astounding. During the 60 
years since the work was commenced, 
over a billion dollars has been ex- 
pended with the end not yet in sight. 
Few persons outside the engineering 
force in charge of the project under- 























When a “boil’’ is discovered, a small levee of 
sand bags is thrown around it, as shown above. 
When the “boiling” water reaches the level 
of the river, pressure on the levee is removed 








feet a second and a-depth of 105 feet is fre- 
quently encountered. But the volume rep- 
resented by these figures is the present one. 
As the timber on the watersheds is re- 
moved, the moisture will be more quickly 
released and the river torrent increased. 


Where Danger Lies 


Today the crux of the situation is said 
to be the 200 miles ahove Vicksburg, created 
by the closing of a two-mile gap in the 
levee above Arkansas City, which formerly 
provided an outlet for 200,000 cubic feet of 
water a second. 

The dramatic struggle between man and 
the mighty river is never ending. Some- 
times the water gains its advantage slowly; 
at other times it breaks free suddenly where 
no break is expected. In time of rising 
water guards patrol the levees day and 
night, keeping a sharp lookout for slides 


Guarding Rails 


Extra heavy bulk- 
heads with a topping 
of sand bags, braced 
with cross - braced 
timbers, protected 
railroad tracks near 
Arkansas City, Ark., 
during a recent flood 
as shown below 











levee top, and while the report was being 
transmitted to headquarters the rift length- 
ened to 180 feet. It required half a million 
bags of sand piled around the slide to hold 
back the threatened overflow. 

Boils are caused by water tunneling 
through gravel underlying the levee. 
Through these tunnels the water at great 
pressure from the high level of the river 
filters under the levee and reappears on the 
land side as extensive patches of bubbling 
waters. If the boils are allowed to con- 
tinue unchecked, the levee sags and within 
a short time the water from the river surges 
through the weak spot thus developed. 
Boils are most dangerous when they appear 
close to the “‘toe’’ or base of the earth 
bank. ~ When they crop up a thousand or 
more feet away, the chance of disaster is 
considerably lessened. 

Whenever muddy water is discov- 
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Broken lines in the above map indicate pro- 
posed spillways from the Mississippi to the 
Gulf of Mexico by way of Lake Ponchartrain 
on the east and the Atchafalaya on the west 


ered boiling up at the base of the levee, 
a small levee of sand bags is thrown 
around the boil. The water is allowed 
to rise to the height of the river and all 
pressure is removed. 


How Levees Are Built 


As long as the water seeping contin- 
ually through the levees remains fairly 
clear, there is no immediate danger. 

Usually Mississippi levees are built 
to a height of three feet above the high- 
est flood stage. After completion they 
are sodded with grass as a protection 
against erosion by rain. For addi- 
tional strength a layer of concrete is 
sometimes added. During a recent 
flood, railroad tracks near Arkansas 
City, Ark., were protected by extra 
heavy bulkheads with a topping of 
sand bags braced by timbers. 











Automatic “T” Signals Wind 
Direction to Fliers 


New Ground Sign Flashes at Night 


TIGHT flying planes will be 
aided in making landings 
by an automatic illuminated 
wind indicator and ground sign 
resembling a weather vane now 
undergoing tests at the Croydon 
aerodrome near London, Eng- 
land. The same indicator is 
useful for signaling aviators by 
day. 

At present the ground sign 
and wind indicator in common 
use on landing fields consists of 
long wooden platforms, painted 
white and joined in the shape of 
a T, the long arm of the T 
indicating the direction of the 
wind. The use of this sign 
necessitates employment of a 
crew of men to shift the position 
of the T whenever the wind 
changes. 

The new automatic device, 
also in the shape of a T, con- 
sists of a framework with two 
winged white arms, pivoted like 
a weather vane and with a 
powerful light source placed at 
the intersection of the arms. 
The long arm is 20 feet long, 
and the short arm 10 feet. 

In operation, air currents, 
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Arms of the ‘‘T,’’ mounted 
like a weather vane, as 
shown above, are illu- 
minated for use as a night 
signal by a powerful light 
at the intersection of the 
‘arms. The long tail indi- 
cates wind direction 


exerting a pressure on the long 
tail, swing the head of the T 
into the wind. A series of 
lenses on the four sides of the 
lamp house throw beams of 
light along the white painted 
arms. The light source is fed 
from cylinders of dissolved 
acetylene gas stored under the 
framework, and produces an 
illumination of 27,000 candle- 
power. 

As a day sign, the indicator 
can be seen five miles away by 
a plane traveling at normal 
flying height. At night the 
light can be distinguished 12 
miles away. Its shape can be 
distinguished for two or three 
miles. 




















Draftsman Can Palm This 
Handy Ink Eraser 


A SMALL clip around the middle finger 
and a short spiral spring enable the 
stenographer, draftsman or artist to palm 
the ink eraser while using the hand for 
other operations. The eraser is connected 
with the splitring finger clip by a spring. 

The eraser is renewable. The holder, of 
spring steel, can be pried apart far enough 
to remove the stub and insert a new eraser. 





PEARL fishers in the Gulf of California 
estimate that one oyster shell in every 
thousand contains a pearl. The average 
pearl-fishing party, working in water about 


40 feet deep, obtains about three tons of 


shells a day. 





110-Foot Pipes Laid in Single Lengths 


ULKY 110-foot lengths of six-foot cor- 
rugated iron pipe, with tide gates 
attached, handled by special machinery 
and laid in exact position with the aid of 
piling, have been the means of draining 
and reclaiming 5600 acres of Columbia 
River overflow land in Cowlitz County, 
Wash. E 
The weight of each culvert section alone 
was six tons and the self acting gate on the 
end weighed another ton. Tests showed 
that the heavy pipe could be suspended 
safely from three points and hoisted. But 
a mishap with the first section proved that 
in lowering the huge pipe, the friction 


drums of the clamshell dredge would slip. 
Therefore resort was had to the manipu- 
lation of the steam cocks on the cylinders 
of the hoist engine, using compression of 
the engine to control the descent. Rows 
of piling were constructed to hold the 
culverts in place while filling in with soil. 


At the lower, discharging ends of the . 


pipes tide gates were installed to permit 
the exit of the drainage water, but pre- 
venting the ingress of tide water during 
times when the pipes were submerged. 
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Suspended at three points, 110-foot pipe sections were lifted and lowered. 
Inset shows drainage culverts in place, with tide gates to prevent back flow 
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W EED seeds that comprise from 
two to 18 per cent of the total bulk 
of wheat as it is harvested, are now suc- 
cessfully removed by a machine de- 
veloped by the United States Depart- 
ment of Agriculture. These foreign 
seeds, made up as they are of wild 
oats, wild buckwheat, vetch, and king- 
head, must be removed from the yield 
before the wheat is ground into flour. 


Pockets Catch Weed Seeds 


The new machine, called a “‘re- 
cleaner,”’ consists of 15 aluminum disks 
set 234 inches apart on a shaft rotating 
at 60 revolutions a minute. Each disk 
is slotted with a large number of under- 
cut pockets, that act as sorters. Three 
sizes of pockets are used for making the 
separations. The grain to be cleaned is 
fed into the machine near one end and 
the small weed seeds and dirt are picked 
out of the mixture by the first disk con- 
taining smaller size pockets. 

As the grain progresses through the 
machine, the disk containing the larger 
size pockets pick out the wheat kernels 
and leave the oats, wild oats, barley, 
and other material longer than wheat. 








Revolving Disks Sort Weeds from Wheat in New Machine 


AAA 





This material is discharged through the 
opposite end of the machine. 

Fan shaped blades on the inner periphery 
of the disks move the grains along from 





The above front and cross section 
views of one of the 15 sorting disks 
in the wheat cleaning machine (at 
left) show arrangement of pockets 
that catch the wheat kernels while 
excluding the longer weed seeds 


one disk to the other, until the grain 
emerges from the lower end as prac- 
tically pure wheat. The gleanings are 
carried over and above the shaft and 
dropped into a small trough. In opera- 
tion the fine seeds are discharged into 
bags on one side.of the machine and the 
cleaned wheat into bins or wagons. 

In one test, grain containing up to 38 
per cent of weed seed was passed into the 
machine, reappearing as cleaned wheat, 
without visible traces of foreign grains. 



































Crane Operator Rides with 
Load in Warehouse 


(CBANE operators in a San Francisco 
warehouse, ride with their loads on 
small boatswain chairs suspended from the 
crane blocks. By being close to their work 
they are able to pile the huge rolls of 
merchandise more quickly and neatly. 

The crane is equipped with an electric 
hand control with four buttons for raising 
and lowering the crane and for forward and 
reverse motion. The operator, seated on 
the crane seat with the control panel in his 
hand, can direct the crane and its load to 
any corner in the huge warehouse. 


IN A pound jar of honey there is the con- 
centrated essence of 60,000 flowers, and to 
make it the bees may travel more than 
5,000,000 miles. One colony of bees will 
produce from 60 to 80 pounds of honey in a 
working season. 


Heated Air Improves 


ASING his researches on the fact that 
sound waves seem to be purer and 


_ stronger when transmitted to the listener 


through a warm, dry atmosphere, Mr. G. 
Kitchen, inventor of the Kitchen rudder, 
has perfected a tone clarifier for phono- 
graphs. 

The reproducing needle of the talking 
machine is connected with a diaphragm 





Alarm Rings when Radio 
Detects Distress Calls 


a MEANS of a new radio receiving 
instrument, distress calls from 
ships at sea can be detected auto- 
matically. 

The new signal takes the place of 
the famous C. Q. D. and S&S. O. S&S. 
calls. It consists of four dashes of one 
second each, repeated three times at 
regular intervals. When this code is 
received by a vessel equipped with 
automatic instruments, the impulses 
pass through a tuning coil and then to 
four vacuum tube amplifiers, where 
they are enormously magnified. 

After amplification the dashes pass 
through an electrically operated mech- 
anism with ratchet wheels and lever 
arms. The latter terminate in dash 
pots for the purpose of giving the cor- 
rect intervals between signals. The 
ratchet- wheels comprise the “selec- 
tor” and operate after the manner of 
the striking mechanism of clocks. An 
electric bell in the circuit rings when 
the distress signal is properly sent and 
received. 

When the operator on a ship sup- 
plied with the device goes off duty for 
the night, he switches off his regular 
equipment and connects the auto- 
matic receiving set with the antenna. 











Tone of Phonograph 


that divides the sound chamber into two 
parts. One side is kept filled with gas by a 
connection with the city mains. The other 
side connects with a short tone arm and 
horn. From the gas filled compartment a 
short piece of tubing leads to two gas 
burners, which extend upward to the center 
of a series of sound reflectors. 

When the machine is silent, the gas burns 
steadily, but if the diaphragm is moved by 
the needle traveling in the record groove, 
the pressure of the gas is varied. This 
action affects the heat of the air above the 
outlet of the sound chamber, producing for 
each note the most satisfactory atmos- 
pheric condition for its transmission. 

It is said that the machine reproduces in 
remarkable detail the sounds of a voice and 
the fine tone shadings of an orchestra. 























Sounds from the tone arm, mellowed 
by heat from gas burners, are ampli- 
fied by reflectors 
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By Harry A. Mount 


E AMERICANS § spend 
V V every year tens of millions 
of dollars for perfumes, 
scented cosmetics, and toilet soaps 
having an odor we like. But we 
spend many times that much to get 
away from odors we do not like. 
The actual property loss in the 
United States due to public aversion 
to certain odors is more than 
$2,200,000,000! 

It now appears that this loss is 
almost entirely avoidable. And it 
is chlorine—the same ‘greenish gas 
which the Germans first used in 
warfare—that is now coming to the 
peacetime rescue of hundreds of 
thousands of sufferers within nose 
range of stockyards, garbage plants, 
fertilizer factories, and similar in- 
dustrially-necessary abominations. 
Chlorine, indeed, once a_ trouble- 
some waste product in the manu- 
facture of common baking soda 
from salt, is now finding many in- 
dustrial uses. Great quantities of it 
are used in the textile industries for 
bleaching fabrics. Practically all of 
the white flour that goes into our 
daily bread has been bleached or 
“aged” with chlorine. And the 
water supplies of most of our cities 
are treated with chlorine to destroy 
harmful disease germs. 


Doctor Henderson’s Discovery 


Now a man who has made a life 
study of odors, gases, and ventila- 
tion—Dr. Yandell Henderson, pro- 
fessor of Applied Physiology atYale 
University—has lately hit on the 
rather remarkable discovery that 
chlorine gas bears a_ particular 
grudge against organic odors and, 
indeed, cannot exist in the same 
atmosphere with an odor for more 
than a few seconds. In that brief 
time a chemical reaction takes place 
which not only destroys the odor, 
but the chlorine as well. Of course, 


it is possible to secure an excess either of 
odor or chlorine, but when the two are 
present in balanced proportions, both dis- 
appear, and the nose can no longer detect 


either of them. 


























He Has Found a Use for the 
World’s Worst Smell 


oo ILLUSTRATE the astounding power of 
odors, Professor Yandell Henderson, of Yale 
University —who has the unique distinction of being 
probably America’s leading expert on smells, gases 
and ventilation —is shown above holding in his left 
hand a test tube containing a small quantity .of 
mercaptan, worse than the odor of skunks. So 
powerful is this innocent appearing chemical that 
the vapor from one drop would make the largest 
office building untenantable. 

Professor Henderson has recently perfected a 
method of using mercaptan to warn city dwellers 
when natural illuminating gas, which is odorless, 
escapes from ruptured pipes or burners carelessly 
left open. The mercaptan is fed in small quantities 
into the mains, where its powerful stench mingling 
with the gas permeates the entire system. All traces 
of the odor are destroyed when the gas is properly 
burned, but it will cause instant detection of a gas 
leak, and thus prevent many'a fatal explosion. 

The critical problems of ventilation confronting 
the builders of the vehicular tunnel under the 
Hudson River, were submitted to Professor Hen- 
derson and his colleague, Professor Howard W. 
Haggard, and their recommendations were em- 
bodied in the construction now under way. 














Thus, from scientific research in the 
neglected and seemingly unimportant realm 
of smells, comes a discovery of enormous 
economic significance, affecting millions in 
property values and industrial processes. 
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Uses Deadly War Gas to Kill Bad Smells 


Yale Scientist Makes Remarkable Discovery that Chlorine Will 
Destroy Evil Odors that Cost Nation $2,200,000 Property Loss 


The physical nature of odors is 
just as mysterious as the sense by 
which we detect them. It would be 
impossible to obtain even wide 
agreement as to what a bad smell 
really is! Men of science who have 
been prying into the affairs of our 
common ancestors have discovered 
the scandalous fact that the smells 
the ape-men liked best were the very 
ones we kick about to the Health 
Department today. There are actu- 
ally millions of persons sharing this 
old globe with you and me who 
would like nothing better than to be 
able to step out on the front porch 
on a warm summer morning and 
take a whiff of the pleasant aroma 
from the Chicago stockyards! 


Odors Trouble Boston 


I have referred to the Chicago 
stockyards because odorously they 
are the horrible example for the 
whole country. But there is hardly 
a city or town of considerable sizein 
the United States that has nota 
similar problem to contend with. 
Even cultured old Boston has 
troubles of her own with odors. 
Says the Committee on Municipal 
and Metropolitan Affairs, in a 
recent report: 

“Foul and nauseating odors have 
been present in Boston for many 
years, even before the present plant 
(for garbage disposal) was erected 
on Spectacle Island (in Boston 
Harbor). 

“We quote below extracts from 
a bill of complaint filed in 1900 with 
Dr. Samuel H. Durgin, Chairman 
of the Boston Board of Health, 
against the garbage contractors 
who were operating a plant at 
Dorchester: 


That said plant... has become a 
nuisance by reason of offensive smells 
and exhalations from the operations of 
said plant and said sme'ls and exhala- 
tions are not only offensive, but are 
likewise hurtful to all persons living in 
the neighborhood. . . . Said smells 
and exhalations . . . are offensive 
and unhealthful and said plant and 
business is a nuisance. 


‘‘We thoroughly agree with the state- 
ment of Doctor Durgin recited in the above 
complaint and believe that the same condi- 
tions prevail today in the plant on Spectacle 











In cloves and 
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SPIC FLOWERY 
In the rose and 


Science Classifies Smells into These Six Fundamental Odors 





FRUITY RESINOUS FOUL SCORCHED 
In vinegar and In fir and pine Product of decom- In tarry and burned 
fruit juices trees posed particles matter 
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Island, to a worse degree. 
















believes that these odors are so strong and prevalent as to OLFACTORY CENTER 
affect property values. IN BRAIN 

“These odors are noticeable over an area in which thousands 
of people work and live,” the committee concludes, naming CEE TRACT } 


many points within a radius of five miles from the plant, 
where complaints have been raised. 

The common belief that odors are unhealthful, as assumed 
in the foregoing, is erroneous. The latest scientific information 
is that the worst thing about an obnoxious odor is simply that 


it smells bad. If an odor 
is very intense, and is 
spread over several 
square miles of territory, 
it consists at most of but 
a few ounces of material! 
The amount that excites 
the sense of smell is so 
small as to be infinites- 
imal. Nevertheless, the 
damage to property from 
smell-producing plants is 
tangible and enormous. 
Probably the man most 
competent to estimate 
this is W. J. Springborn, 
of New York, who be- 
lieves the loss in the 
United States chargeable 
to odors totals not less 
than $2,200,000,000, or 
about $20 per capita. 
Mr. Springborn has 
been fighting odors for 
many years, and has 
spent thousands of dol- 
lars in various attempts 
to get rid of them. At 
one time, in Cleveland, 
he built a big double- 
decked scrubbing cham- 


Your committee is informed and 












You Don’t Smell 
with Your Nose 


O YOU know why you have 
to “‘sniff the air” when trying 

to detect a faint odor? Itis because able to learn, smells are pigeonholed 
the nerves governing the sense of in the brain as visual impressions. 
smell are not located, as is generally | Each smell carries associations good 
supposed, in the nasal passages, but _ or bad and these associated images 
in an area of sensitive membrane are brought forth by the brain when 
about the size of a dime and located _ particular nerves are excited. 
high above each nostril. The reaction of the brain to an 

A portion of the hairlike tips of | odor depends also to a large extent 
the olfactory nerves terminating in on the sense of taste. Only by com- 
this membrane receives the sense _bining the brain reports of these two 
impression and conducts it to the senses can odors be accurately 
brain. Because of the position of catalogued. 
this membrane outside the natural Degenerate as the olfactory nerve 
path of the breath, it is necessary to sense in man has become through 
draw aside a current of air by _ evolution, it still retains the marvel- 
sniffing before the exact shade of an ous ability to detect one part of 
odor can be determined. camphor in 400,000 parts of air, and 

The effects of snuff and smelling one part of vanillin in 10,000,000 


_ salts have nothing to do with the parts of air. As for the obnoxious 


sense of smell. They react only on smell mercaptan, the human nose 
the linings of the nasal passages. can detect the presence of one part 
So far as physiologists have been in 25 trillion parts of air. 
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about the size of a 
dime, covered with 
small, _tonsil-like 
projections, in 
which the nerves 
of smell terminate. 
This sensitive tis- 
sue is called the 
“olfactory epithe- 
lium.” 

An ordinary 
breath does not 
pass directly over 
this membrane. 
But when we draw 
air through the 
nose in jerks and 
puffs — when we 
sniff, in other words— 
a little whirlwind is 
created that reaches the 
sensitive membrane, 
carrying to it the mi- 
nute odorous particles 
thet give us the sensa- 
tion of smell. The lining 
of the nose itself is 
served by an entirely 
different set of nerves, 
which, when irritated, 
merely set us sneezing. 

The sense of taste, as 
we ordinarily use the 
term, is largely depend- 
ent on the sense of smell. 
Do you realize that if 
you had lost your sense 
of smell as you slept last 
night, you would not 
have enjoyed your 
breakfast this morning? 


ber of brick, 43 feet long, 13 feet high, and in Paris, and four or five short articles Something very like that happens when 
eight feet wide. The odorous gases were describing some obscure and rather incon- you have a cold; we all know how food 
passed twice through the entire length, ina clusive experiments. It was then that I loses its attractiveness at such times. 


constant spray of water, over and under 17 went to Professor Henderson—who won’t 


The connoisseur of a fine wine—or shall 


baffle walls in the interior. The gases were object, I hope, to my calling him a world we say a fine tea, to avoid regretful mem- 
then passed into a specially constructed authority on smells—and from him I ob- ories?—could not complete his satisfaction 
tained most of the informa- until, after drinking, he had drawn a little 


furnace in which 





natural gas was 
burned to consume 
any odors not con- 
densed by the 
water spray and 
the baffle walls. 
According to Mr. 
Springborn, the 
odors eluded com- 
pletely the traps 
he had set and the 
only effect of the 
furnace was to 
send the odors 
higher into the air, 
spreading them 
over a wider area. 





Later, in Chicago, Above, the sim- 
le mechanism 
y which chlo- 

rineisautomat- 
injected 

ill-smell- 

- vapor au 

offensive odor ie i 

arises with disin- jectionable 

fecting solutions, smell. 
cents’ worth of 
chlorine a day 
equally unsatisfac- will deodorize 
tory. the refuse from 


The chief reason 2” entire city 


Mr. — Springborn 
put to a thorough 


test the idea of  jcally 
spraying the ma-_ into 
terial from which 8 


with results 


for this failure, 
and many others 


like it, is our very incomplete knowl- 
edge of the nature of odors. Ran- 
sacking every index in one of the best 
technical libraries in the world, I 
found one book describing in vivid 
detail the smells to be encountered 












tion that follows. 


The sense of smell does the nostrils. 
not have its seat in the or flavors, with the possible exception of 
nose, but above and be-_ sugar and salt, that are. not affected by the 
-hind the nostrils, in a little sense of smell. 
alcove in the skull, Here palates—determine the selection of most of 
is a little area of tissue the food we buy, the price we are willing to 


air into his mouth and exhaled it through 
In short, there are few tastes 


Our noses—and not our 


pay and our final 








few 





enjoyment of it. 
But in spite of 
the fact that our 
noses are not now 
as useful as they 
once were, our 
olfactory epithe- 
lium remains a 
marvelously sensi- 
tive organ. The 
amount of odorous 
material required 
to excite the nerve 
tips that terminate 
there, is so small 
that it cannot be 
weighed in the 
most delicate 
scales ever de- 
vised. Indeed, it 
was supposed for a 
long time that vi- 
brations rather 
than odorous par- 
ticles caused the 
sensation of smell. 
It was pointed out 








reduction plant at New Bedford, Mass., has bee 


Formerly unbearable to near-by residents, the vapor from a garbage 
n so purified by chlorine 
that a man can stand directly in its path without noticing the smell 


that a grain of 
musk will give off 
a strong odor for 
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apt with the immediate necessity 
of removing loose rock on the 157- 
foot ceiling of a mine, E. W. Campbell, 
of Bonneterre, Mo., devised an original 














system of hanging scaffolding built out in 
short sections from the side wall. 

Standing on a shelf at one side, a crew of 
three men drilled holes diagonally into the 





The peculiar construction of the plank 

platform which miners used when re- 

moving tons of loose rock from the 157- 

foot mine ceiling at the left, is explained 
in the sketch above 


top of the stope or ceiling for the eye- 
bolts. 

After the eyebolts were in place, 
tie rods eight feet long were hooked into 
the protruding eyes. The bottom ends 
of the rods were tied together with side 
rods 314 feet long. Oak planks were 
laid from the shelf out to the side rods, 
but instead of being merely long enough 
to hold the tie rods vertically, longer 
planks were used so that the rods were 
pushed forward and hung at an angle. 
The planks were secured to the side rods 
by U-bolts. 














years, without losing perceptibly in weight, 
and this seemed to prove that the odor 
could not be a material emanation. 

But the fact is now fully established that 
a smell really is a material thing. And 
scientists at last have discovered the actual 
substances that cause the best known 
odors, and the amount of each that must be 
in the air before it becomes perceptible. 
Thus, we can smell hydrogen sulphid—the 
smell characteristic of bad eggs—when it 


we think not of the infinitesimally small 
amount of material that is stimulating the 
olfactory epithelium, but of the garbage 
pile itself. Our first impulse is to get rid of 
the garbage pile, and although there may 
be tons of the offending garbage, that is 
nearly always the suggested remedy. 
Would it not rather seem the sensible 
thing to get at those few ounces of odorous 
emanation at the source and kill them, than 
to try to treat tons of material that cannot 


tion was first drawn to the problem of odo 
elimination when a fertilizer manufacturer 
appealed to him for help in getting rid of 
odors that were annoying neighbors. He 
began a long series of experiments that 
finally demonstrated that chlorine gas, 
mixed with the odorous gases in the proper 
proportion, caused a chemical reaction that 
completely and permanently destroyed 
both odor and chlorine. 

After some preliminary tests in a Cleve- 































of one part to 100,000,000! 
means that a thimbleful of 
hydrogen sulphid released 
in a _ six-room bungalow 
would render the entire 
place uninhabitable. 


A Mental Obstacle 


The secretion of a certain 
gland of the skunk is so 
powerfu' that a drop of it 
would be sufficient to mal- 
odorize the whole interior of 
the - Woolworth Building. 
Realize that, and you will be 
ready to hurdle a mental 
obstacle that hitherto has 
prevented men from stamp- 
ing out the nuisance of evil 
smells. 

To illustrate this mental 
habit, think for a moment 
of our reaction to sound. 
When we hear piano music, 
we think not of the minute 
vibrations that are actuat- 
ing the delicate organism of 
the ear, but of the vibrating 
strings of the instrument, 
or, more likely, of the nim- 
ble fingers of the musician. 
And so with odors; when 
we get a whiff of the emana- 
tions of fermenting garbage, 




















Vast Business Built on Sense of Smell 


MERICANS spend tens of millions of dollars 
annually for perfumes, cosmetics, and 
other scented preparations, according to figures 
from the United States Department of Com- 
merce. This amount, compared with our $95,- 
000,000 bill for coffee, indicates how substantial 
an economic role the sense of smell plays in our 
national life. : 

From the perfume industries of Europe comes 
every year nearly $4,000,000 worth of distilled 
oils to be made up into toilet preparations and 
sold for many times their original cost. Musk, 
which is the secretion found in a gland of the 
musk deer, costs perfume manufacturers nearly 
half a million dollars a year. 

Since the war, America has added to her own 
resources by producing large quantities of syn- 
thetic perfumes made from coal tar; but most 
of the finer essences are still obtained from 
foreign countries. 

None ofthe essential oils is attractive in 
itself. It is only by combining the raw, and 
often evil smelling, substances into blends that 
the perfumers obtain the rare and costly per- 
fumes now so widely used. 














mingles with the air in the tiny proportion very well be got rid of? And this is what land reduction plant, which served to show 
Roughly, this Professor Henderson has done. His atten- the relatively small amount of chlorine 


needed, a working unit was 
installed to kill odors from 
a dryer in the municipal 
garbage reduction plant at 
New Bedford, Mass. 


Chlorine. Conquers! 


In a series of extremely 
severe tests, not only did the 
chlorine completely elimi- 
nate the garbage odors, but 
likewise such pungent smells 
as come from burning feath- 
ers, hair, wool, leather and 
putrid fish. This plant has 
been so equipped now for 
several months, and there 
has been no _ complaint 
about odors. , The chlorine 
consumption is less than 
eight pounds a day, costing 
but a few cents. Since then 
a number of other plants 
have been similarly equip- 
ped, and with equally good 
results. 

Under the magic of mod- 
ern science, a dozen or more 
of the olfactory plague 
spots in Eastern states have 
already disappeared, to the 
relief of some thousands of 
sensitive noses. 
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Nation’s Coal Problem 


LASTIC fuel, or “amalgam,” as it is 
called, is now added to America’s fuel 
resources as an intermediate form between 
liquid and solid fuels by the invention of a 
new method for combining waste petroleum 
oils of all sorts with 
waste coal to make a 


tent. 





Plastic F uel May Solve the 


that is practically free from water 
and relatively low in ash con- 
In a few cases the amount 
of ash can be reduced below one 
per cent of the treated fuel. 





most satisfactory prod- 































































































senting accumulations of 
half a century. It has 
even been suggested that 
the treatment of munici- 
pal ash dumps is en- 
tirely feasible. 

In principle, the proc- 
ess is simple. Wet pul- 
verized coal suspended 
in water, when treated 
with from 30 to 40 per 
cent as much oil as there 
is coal substance present, 
agglomerates into a 
pasty plastic mass in 
which all the valuable 
coal substance and the oil 
join. The “ash,” or min- 
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COAL AND WATER 
MIXED WITH OIL 


IN 
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AMALGAMATOR TANK 
COATS EACH COAL 
\PARTICLE 
FILM 


uct. The inventor, 
Walter E. Trent, was 
formerly of the United i 
States Bureau of Mines. Q 5 i say 
. ~~ - psi l ! | ‘| | AMALGAMATOR TANK — Above, work- 

Va., is already producing RUSHER Eh e _¥ WY (COALPARTICLES (— SCREEN CONVEYOR men are seen 
many tons of the new SS XO We \COATED WITH cy | SE loading the 
fuel daily, and there are | =e) ‘ = e=-2\ tg as — 

. indications that the pres- CLASSIFIER? COARSE == WATER TO | A ataa ag mon ° 
ent fuel emergency will ome ae = A sermuing PV 
prove the nationwide SS porate \ pa and the water prefers the 
importance of the new — mineral particles, with 
process. It makes avail- t ES hee PULVERIZER the result that the worth- 
able for immediate con- ne —————— J >) less ash is eliminated in 
sumption, for example, =< Zz the form of a watery 
the great waste piles that —_ aes, r t @. kg mud, while the finely 
are seen by the mouth of anid SEPARATES i My divided coal, churned in 
every mine in every coal ES FROM COARS an amalgamator, gradu- 
field, some of them repre- i ally forms little egg 


shaped granules of coal 
and oil. These amalgam 
granules are washed to 
remove any mineral mat- 
ter that may adhere to 
them and are finally 
.dried in the air. They 
are then found to be so 
solid, that they can be 
handled like pea coal. 
Practical tests have 
shown that for best re- 
sults the crusher should 
reduce coal to a size 
that will pass through a 
screen of 200 mesh to the 
inch. Anthracite coal is 
the best for the purpose; 


WITH OIL 





eral matter, which has 
been mechanically sepa- 
rated from the coal particles by fine grind- 
ing, does not go into the coal-oil mass, but 
remains suspended in the water and can 
be separated from the fuel paste almost per- 
fectly. This produces an excellent fuel 
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The Trent process for combining waste oils and grades of coal now 
considered valueless is explained in the diagram and the photograph 


Accordingly, the process consists of re- 
ducing the coal to powder in a crusher and 
a pulverizer and then agitating the pow- 
dered coal with water and oil. 
an affinity for the small particles of coal 


The oil has 


after that come bitumi- 
nous and lignite. 

When the large plant now building is in 
full operation, it is expected that thousands 
of tons of product will be available each day, 
surpassing by from 40 to 60 per cent in 
heating efficiency the best steam coal. 





Whirling Mold Casts Fourteen Iron Pipes Every Hour 


| ged pipe said to have a tensile strength 
, twice as great as pipe made in the ordi- 
nary sand molds is now being manufactured 
successfully by a revolutionary French 
: process that makes use of centrifugal force. 
The pipe is formed 
by pouring molten 
metal from a hopper 
into a chute which 
leads to a rotating, 
water cooled mold hav- 
ing an inside diameter 
equal to the outside 
diameter of the desired 
pipe. A flare and core 
at one end provide for 
the bell and for the 
undercut channel 
which takes the lead 
when two sections of 
pipe are calked. 





As the molten metal 
strikes the cool mold, 
it is distributed by the 


Above, the pi has been removed 
from the machine. Right, a sim- 
plified diagram 


rotative force and then cooled. The mold 
is slowly moved away from the chute as 
the pipe is gradually built up to the re- 
quired length. When the metal cools, the 
shrinkage is just sufficient so that the 
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pipe may be removed easily from the mold. 

Machine made pipe weighs less than 
sand mold pipe of the same dimensions 
and is more resistant to shocks and bending. 
The metal is more homogeneous and 
, produces a clean wall 
inside and out with a 
remarkable uniformity 
of thickness throughout 
the pipe. 

By this process a 
gang of 25 men is able 
to turn out 600 lengths 
of pipe a day with no 
material necessary ex- 
cept molten iron, while 
under the old system 
of sand casting 80 men 
could produce only 400 
lengths in the same 
period, with the added 
fh cost and labor of 
i molding and core 
¥ making. 
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Daring Airmen Locate Seals 
for Fur Hunters 





Popular Science Monthly‘ 


ye his airplanes 
especially rigged 
for winter flying, Maj. 
F. Sidney Cotton, of 
Australia, is preparing 
for another rigorous sea- 
son of reconnoitering for 
herds of seals off the 
coast of Newfoundland 
and Labrador and wire- 
lessing their positions to 
seal hunting expeditions. 
Every year thousands 
of seals float down to the 
Newfoundland coast on 
great blocks of ice car- 
ried along by the arctic 
current. Specially con- 
structed ships sail from 
St. John’s, Newfound- 
land, to find the seals and 
slay them for their fur 
and oil. Sometimes they 
are successful in locating 
the main herd, but often 
they have failed. 
Major Cotton’s 
method: has been to fly 
over the arctic current 
and watch for the col- 
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Above, the crew of 
a sealing ship is 
seen in airplane 
view as they leave 
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At the left are the 
aviators who have 
won a living from 
the frozen north 


Two of Major Cot- 
ton’s seal hunting 
planes are shown 
above ready to take 
off from the ice 


mendous. Landings must 
be made on ice or deep 
snow and the engine 
must be protected against 
freezing, since the tem- 
perature is rarely warmer 
than 20 degrees below 
zero. By means of an 
anti-freezing solution for 
the circulating system, a 
radiator protector, pat- 
ented landing skids, and 
a vacuum suit for the 
pilot and observer, Major 
Cotton has been able 
to continue his flying un- 
der conditions that have 
paralyzed the main chan- 
nels of communication. 





onies of seals. 

When he spots a 
group, the pilot gives the 
bearing by wireless to hunters on the main- 
land. The hunters set out in their sharp 
prowed vessels until they reach the herd. 
Usually the older seals escape into the 
water, but the baby seals are killed in huge 
numbers by huntsmen equipped with clubs. 
Besides their sealing activities, Major 


the seals 


the vessel to slay 





Cotton and his associates 
are official letter-carriers for the province. 
The difficulties of this type of flying are tre- 


with their method 
of seal hunting 


The absence of air- 
plane stores near New- 
foundland makes it nec- 
essary for Major Cotton to carry on hand 
everything that can possibly be needed 
for repair and replacement. Yet in spite 
of all these drawbacks the success of his 
novel enterprise during the past year has 
warranted the use of two more planes dur- 
ing the coming sealing season. 





Steel Rackets and 


ENNIS rackets made of metal and 

wire masks that protect the eyes of 

spectacled players are two tennis inno- 
vations of the season. 

The hollow steel racket framcs are 
bent into shape at the rate of 600 an 
hour by special machinery perfected by 
a New Jersey firm. Instead of gut, the 
rackets are strung with fine steel strings 
said to give longer life and greater 
resiliency. 

In manufacturing the frames, the 
tubing is placed against a curved form, 
while rollers moved by an eccentric cam 
roll the metal around the form. The 
second operation consists in placing the 








TUBE AS PLACED A7 
IN MACHINE 








How tubing, drawn around a form, is 
shaped into a tennis racket 





Masks for Tennis 


bent forms on the same machine, but 
with rollers of different sizes that 
further curve the tubing to the correct 
dimensions. After other machines have 
woven the steel strings back and forth 
between the outside frames, the racket 
is completed by the addition of a 
standard handle grip. 





A player wearing a protective mask 
and wielding a steel racket 




















Brood of Hummingbirds 
Can Nest in Spoon 


ser hummingbirds are so amazingly 
small that an entire brood can nestle 
in a teaspoon, as demonstrated by a pho- 
tograph recently made by A. A. Allen, 
assistant professor of ornithology at Cor- 
nell University, and reproduced above. 
The mother bird is little longer than the 
bowl of the spoon. 
~ More than 400 species of hummingbirds, 
among them the smallest and most beauti- 
ful birds in the world, are to be found in 
America. The largest of these measure 8% 
inches; the smallest less than two. 
Hummingbirds live on a mixed diet of 
insects and nectar which they obtain from 
flowers with their slender and extensible 
tongues. In destroying harmful insects 
they are useful to man, yet they are rapidly 
becoming extinct, because they are so 
eagerly hunted for their plumage. 
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| Many Instruments in One 
Small Timepiece 





The two faces of the timepiece 


NCLOSING in its double faced case 

two watch mechanisms, a barom- 
eter, an altimeter, and a compass, a 
timepiece originally made for the late 
Charles I of Austria is said to be the 
smallest precision instrument in the 
world. 

One side of the watch contains a dial 
with luminous figures and an alarm 
indicator that can be set for any hour, 
a barometer for predicting wind and 
rain, an altimeter for recording alti- 
tudes up to 9000 feet, and a compass. 

On the other side is a split second 
dial measuring time in one fifth sec- 
onds up to 30 minutes’ duration. In 
addition, there is a repeater gong 
operated by a minute pushbutton, 
which strikes the hours, quarter hours, 
and minutes. 

All of these mechanisms are con- 
tained within a diameter of 2% inches. 











Ore Machine, Aided 


Pesetarrageia about the probable ex- 
haustion, in perhaps 20 years, of the 
high grade iron ore beds of Minnesota, 
from which more than half the iron mined 
in the United States is obtained, Professor 
Edward W. Davis, of the University of 
Wisconsin, has developed an in- 
genious method of utilizing elec- 
tromagnets to act upon low grade 
ore hitherto considered almost 
valueless. 


Utilizing Low Grade Ore 


His device, known as the 
“magnetic logwasher,’”’ is ex- 
pected to make profitable the 
mining and merchandizing of 
enormous deposits of low grade 
ore—hematite and magnetite— 
in the Mesaba range of Minne- 


_ of the wings were brilliantly out- 


’ After spreading on the surface of 
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Flying Plane Survives Lightning Bolt 








\. ghanachgr abate on the possible 
fate of an airplane struck by 
lightning while in the air has been 
set at rest by the experience of 
Capt. E. D. C. Herne, whose plane 
was recently hit by a bolt while 
halfway across the English Chan- 
nel on a flight between London 
and Paris. The plane was un- 
harmed and neither Captain 
Herne nor his mechanic suffered 
discomfort. 

While steering his ship around 
the edge of a thunderstorm area, 
Captain Herne was startled by 
two blinding flashes. The edges 


lined in green and yellow. The 
plane trembled and rocked for an 
instant, then quickly regained its 
balance and continued on its way. 


Why Bolt Passed On 


It is believed that the plane 
chanced to pass into the direct 
path of the bolt, but escaped 
disaster because of the lack of 
connection with the earth. The 
plane, with its content of metal, 
afforded a halfway stopping point 
for the discharge, but the flash 
lasted so short a time that the 
metal did not become heated. 











BOLT LEAVES -=e=: 
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the wings, the bolt again concen- 





trated and proceeded down the 


The lightning, after striking the plane and il- 


trailing wireless antenna to the luminating its edges, followed the radio antenna 
water beneath. and leaped to a cloud at a lower level 


by Magnets, to Stretch Our Iron Supply 


while from the opposite end is admitted a neath the trough and are automatically 
stream of water that floods the lower part pushed toward the higher part of the 
of the trough, washing away toward the trough by the rotating scrapers, to be 


overflow gate the non-magnetic tailings. 
The small particles of magnetite are at- 
tracted by three sets of powerful 
electromagnets placed under- 


WATER SUPPLY — 


ELECTROMAGNET 
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sota. The ore, averaging about o RSC ONCENTRATE DISCHARGE 
: : ee oiscHaRGE 

25 per cent iron, is run through § bag & OSCHARG Streams of water carry non-mag- 

crushers that by a series of opera- * netic particles to rear of machine, 


tions automatically eliminate the non- 
magnetic parts of the ore. The partly 
concentrated ore, which consists of frag- 
ments the size of peas, is then pulverized 
in ball mills—large revolving cylinders 
containing steel balls of different sizes. 
These balls act like grindstones and 
quickly reduce the ore to a fine powder. 

The final concentration is accom- 
plished in the logwasher which, like the 
crushers, separators, and pulverizers, 
work automatically. This device con- 
sists of a long sluice box, supported in 
an inclined position. Through the en- 
tire length of the box runs a shaft to 
which spirally arranged scrapers are 
attached. The pulverized ore is fed into 
the inclined trough at the lower end, 


while magnets hold the iron 

















This map shows location of low grade ore 
deposits made available by the “‘logwasher’”’ 
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discharged in the form of mud- 

like paste through a gate pro- 
™ vided for the purpose. This 
; magnetite paste is fed into a 
machine in which the water is 
removed and the mass fused 
into a solid concentrate con- 
taining about 64 per cent of 
iron, which may be shipped to 
the furnaces. 


Hematite also Is Used 


The same process may also 
be applied to the concentration 
of hematite, another low-grade 
iron ore, also found in Minne- 
sota in enormous quantities. In 
its natural condition hematite 
is not magnetic, but if part of the 
oxygen contained in it is driven 
out by heating, it becomes mag- 
netic and may then be concen- 


trated, like magnetite ore, in the 
magnetic logwasher. 


The method invented by Professor 


Davis has been tried for several years 
in an experimental plant at the Univer- 
sity of Minnesota and later in a mill . 
built for the purpose at Duluth. Now 
a plant,which will cost about $3,000,000, 
is under way at Babbitt, Minn., near 


vast quantities of magnetites that con- 


tain only 25 per cent iron. With previous 


mining methods no ore could be profit- 
ably mined unless it contained at least 50 
per centiron. By utilizing the low grade 
ores of Minnesota, that state, as one of 
the great iron producers, will be secure. 
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Boys Build Self-Propelled Model of Famous Ship 





ay 


IVALING all previous 
achievements in model boat 
building, high school students of 
Pasadena, Calif., have com- 
pleted a 10-fdot working model 
of the famous transport Yale, 
now in the coastwise passenger 
service. The model ship, com- 
plete to the tiniest detail, rep- 
resents painstaking work and 
infinite patience on the part of 
its builders. 
Every part of the model is in 
perfect proportion. Such de- 








proportionate size. The hull was 
built of sections of wood and the 
machinery placed in it. While 



















the work was being completed, 
other members of the group were 
finishing the superstructure with 
all its infinite 
detail. 














Boys working with simple _ tools 
duplicated graceful curves of the 
vessel’s hull 


tails as door knobs on the hundreds of state- 
imitated. 
Masts, funnels, and wireless antenna are cor- 
Small electric motors turning 
pygmy propellers drive the little craft through 


room doors have been carefully 
rectly placed. 


the water. 


Before commencing work on the model the 
exact measurements of the Yale were obtained. 
These measurements were scaled down to the 


Rotary Electric Ovens Toughen Auto Parts 


OTARY electric furnaces, used to heat- 
treat automobile parts, have demon- 
strated marked advantages over oil burn- 
ing furnaces because of the continuous 
operation and the perfect control of tem- 
perature, heating time, and rate of heating 
obtained through their use. The electric 
furnace practically eliminates scale. Ma- 
terial annealed requires only a brief “‘ pick- 
ling”’ in acid instead of the usual three hours 
of soaking. 

Walls in the electric furnace are of 
standard construction, but the hearth is 
made of a ring that rotates constantly 
during the heating period. Each furnace 
has two adjacent doors, one for charging 
and the other for discharging. A baffie 


plate set between the doors prevents the 
inrush of cold air from striking and chilling 
the heated pieces when the furnace is being 


charged. The hearth, supported on twenty 
roller bearings, can be rotated at any one 
of six different speeds. 

Two sets of nickel chromium ribbon, 
mounted on the inner and outer walls of 
the frame, supply the heat. The first set 
is the larger and extends two thirds of the 
distance around the circumference. It 
consumes 210 kilowatts of electricity. The 
smaller set, designed to radiate 60 kilo- 
watts in heat, makes up radiation losses 


and provides enough additional heat to | 


bring all material out of the furnace at the 
same temperature. 

Normally the temperature of the heating 
zone is held at 1580 degreés, and that of 
the finishing zone at 1525 degrees, but both 
of these heats are varied slightly, according 
to the material to be treated. Any tem- 
peratures between 200 and 1900° F. may 

be obtained. 
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The operator of 
the furnace is 
guided by a 
ticket giving 
the number of 
pieces, the 
proper speed of 
rotation, and 
the tempera- 
ture for each 
zone. 
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temperature in the ovens 


After adjustment of automatic devices, this revolv- 
ing oven anneals auto parts without further atten- 
Coils of metal ribbon wound on huge spools 
and -heated by electricity maintain the correct 






When launched at Los Angeles, the model 
ship rode the waves with perfect balance 



































Propelling machinery consists of 
storage batteries and small electric 
motors on each propeller 
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Old Tires Are Quoits in 


Totem Pole Game 


[| aac a symbolic totem pole as the 
post, and worn out tires as the rings, 
the city of Austin, Texas, has arranged a 
game of quoits that brings in 
revenue to.the local Red 
Cross organization. 

The pole, erected in the 
center of a busy thoroughfare 
in front of the state Capitol, 
is usually so well hidden by. 
donated tires that its weird 
carvings are invisible. At 
the base of the pole an 
American eagle is illustrated 
with its claws on the spikes of 
a helmet and at the top is the 
shield of the Red Cross held 
tight in the claws of a lion. 
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Why We Grow Bald—and How Not To 


New Medical Knowledge Makes Baldness a Case for Scientific 


Treatment Rather than Barber's Tonic 


By Chester T. Stone, M.D. 


ALDNESS is definitely on the in- 
B crease in the United States, and is 
more characteristic of the American 
than of the European, according to recent 
observations by the medical profession. 
In the large cities of the United States is to 
be found a greater percentage of prema- 
turely bald heads than in any other region 
on earth. 

Strange as it seems, the average Ameri- 
can business man’s effort to maintain an 
attractive personal appearance is perhaps 
the most plausible reason for his develop- 
ing, against his wish, this defect in ap- 
pearance. The greatest proportion of 
baldness is found among the more fashion- 
able of professional and business men. 
Men of this type make frequent visits to 
barbers, where the sensitive scalp and hair 
cells are exposed to 





fF A hair is removed from the scalp, four 
years are required for the hair bulb 
under the skin to grow another. 

Normal, healthy hair is ‘strong and 
elastic. It will stretch a third of its length, 
and will support 2 to 4 ounces. 

It takes 35,000 red hairs, 105,000 brown 
hairs or 150,000 blond hairs to cover a 
scalp. The difference is caused by their 
relative fineness. 

Grayness of the hair is caused by a 
hardening of the skin, which plugs the 
glands, preventing the secretion of the 
pigment that gives the hair its color. In 
gray hair the pigment cells have been 
replaced by air pockets. 

Constant sea bathing is now said to be 
one common cause of baldness. The salt 





Do You Know These Facts about Your Hair? 


water evaporates rapidly, leaving the hair 
dry and hard, and covered with a layer 
of deposited salt. To prevent baldness, 
some experts advocate thoroughly washing 
the hair in pure water after each plunge, 
and then rubbing in about a teaspoonful 
of olive oil. 

The hair should not be washed more 
frequently than every two or three weeks, 
to remove the dirt, the dead outer skin 
and the excessive oil. Too frequent wash- 
ing, or wetting of the hair before brushing, 
dries up the glands supplying the flow of 
oil, producing first grayness, then baldness. 

Good general health is essential to the 
preservation of a flourishing head of hair. 
Worry and overwork are undoubtedly in- 
direct causes of baldness. 











brushes and combs that 
are too seldom sterilized. 
Infection results and the 
damage, usually com- 
mencing with the appear- 
ance of dandruff, has been 
done. 


Bald-Headed Classes 


Further proof that too 
much unscientific atten- 
tion to the hair is harmful 
may be found in statistics 
revealing the frequency of . 
baldness in various occu- 
pational groups. Among 
mechanics and industrial 
workers whose social posi- 
tion demands cleanliness, 
but whose business calling 
requires the performance 
of dirty work, are num- 
bered almost as many 
bald-headed persons as in 
the professional group. 
Day laborers show a de- 
creasing frequency, in al- 
most direct proportion to 
the amount of time spent 
at barbers, while vagrants 
are very seldom bald. 
Daily exposure to the 
stimulating effects of sun- 
light may also be supposed 
to account in part for the 
healthier growths of hair 
characteristic of the latter 
two groups. 

Baldness claims fewer 
women than men. Al- 
though women expose 
their growth of hair to the 
implements of hairdressing parlors, there 
is but little danger of contagion, because 
of the thickness of the growth, which pre- 
vents germs from reaching the hair roots. 

In spite of cure-alls, medicinal fakes and 
hair restorers sold by the millions of gal- 
lons, baldness is on the increase in the 
large cities of the United States. Proper 
treatment with drugs, massages, and elec- 
trotherapy using ultra violet light rays 
are proving effective in many instances. 
But because of the fact that the baldness 


Man’s Chief Glory? 


That man’s hair can grow 
almost as luxuriantly as 
woman’s is suggested by 
the “‘hair raising”’ achieve- 
ments of the famous base- 
ball club representing the 
Israelite House of David, 
of Benton Harbor, Michi- 
gan. In common with the 
other men of their sect 
they have boycotted the 
barber since boyhood 


Ultra-Violet Cure 


Diseases of the scalp that 
cause baldness are now 
being cured, 
cases, by rays from ultra- 
violet lamps of this type’ 


















in many 


may be due to several combined causes, 
every case should be diagnosed by physi- 
cians specializing in diseases of the hair 
and scalp. 

Many dollars spent for patented prepa- 
rations on incurable cases can be saved 
and the treatment of curable cases made 
more certain of success by a knowledge of 
the hair and the skin in which it grows. 
The visible part of the hair is a shaft that 
develops under the surface of the skin into 
a root structure called the follicle. In the 


follicle is a sheath surrounding the 
hair near the surface of the skin 
and terminating at its lower end in 
a small pouch containing the hair 
bulb or papilla. This conical 
shaped bulb, embedded in the skin, 
is filled with a soft, delicate pulp 
composed of blood vessels and 
nerves. When a hair:is forcibly 
extracted, some of the pulp adheres 
to its lower end and is erroneously 
supposed to be the root. If a hair 
is removed, its root remains and 
soon produces another 
hair by means of secre- 
tions from the bulb. As 
one layer of the hair shaft 
forms, it is pushed up- 
ward by another layer 
forming underneath. Mi- 
croscopic glands opening 
into the bulb supply the 
growing hair with the 
pigment that gives it color 
and a lubricant that keeps 
it supple and firm. 


Analyzing a Hair 


By treating a specimen 
of hair chemically it can 
be made transparent for 
examination under a pow- 
erful microscope. Exam- 
ination reveals three dis- 
tinct layers, one within 
the other, and each with 
a distinct function. The 
inner tube conveys the 
nutritive element from 
the hair bulb; the middle 
layer transmits the color- 
ing matter, and the outer 
coating is for protection. When this deli- 
cate arrangement of the hair cells is con- 
sidered, it is not surprising that the care- 
less attention given to the hair of the 
scalp is producing a bald-headed nation. 

Baldness affects more than mere appear- 
ance. Besides being a conspicuous blemish 
a denuded scalp is also an indication of 
impaired health. Furthermore, since hair 
is a poor conductor of heat, it helps to 
maintain an even body temperature, pro- 
tecting the body from chills in winter and 
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excessive heat in summer. 
Scientists have discovered 
three distinct types of bald- 


ness. The most common of 
these is baldness due to 
heredity. In this type the 


hair not only falls out, but 
it ceases to grow. Usually a 
study of the case shows that 
the male members of the 
family for generations have 
shown a tendency toward 
baldness in early life. Al- 
though a female in the family 
may not follow this tendency, 
instances have been recorded 
where the defect was passed 
down through the female 
members to male descend- 
ants. 


Inherited Baldness 


Inherited baldness is in- 
sidious in its development. 
The hair at the temples and 
on the crown of the head 
thins out slowly. Later the 
hair becomes sparse over the 
entire top of the head. Fre- 
quently, lanugo, or downy 
hair, flourishes for a while, 
but eventually the scalp 
becomes denuded of all 
growth except for the hair at 
the sides, which as a rule is 
unaffected. No sure cure has 
been found for this type of 
baldness, according to physi- 
cians who have studied many 
hereditary cases. The most 
that can be done is to delay 
the disappearance of the 
scalp covering by care- 
ful treatment. of the 
remaining hair and at- 




















Here are several distinct patterns of inherited baldness — 
designs handed down from generation to generation 


Can Hair Tonics Cure Baldness? 


HERE are three chief types of baldness. 

One is inherited baldness, which follows the same 
pattern when handed down from father to son. Note 
how distinctly different are the three common patterns 
of this type shown above. If you are afflicted with 
this kind of baldness, your case is probably hopeless. 

Of the other two types, one is the result of illness, 
such as typhoid or pneumonia. If promptly and scien- 
tifically treated, new hair can often be grown. The 
third type is caused by some defect in the hair-produc- 
ing glands and is often contagious. 

According to Drs. George M. MacKee and George 
C. Andrews, two prominent New York physicians, many 
“hair tonics” used by barbers and hairdressers may be 
efficacious, yet they are commonly applied improperly. 
Only an expert can diagnose a case and tell which type 


of baldness is afflicting the patient and what remedies 
should be used. 
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scalp. This is thought to be 
a bacterial form and proba- 
bly contagious. It begins 
with an itching of the scalp 
accompanied by dandruff. 
Unless the trouble is arrested, 
the hair soon begins to thin, 
but usually two or three years 
elapse before the trouble 
reaches an acute stage where 
the hair falls out in large 
quantities. 


Useless Remedies 


Numerous remedies have 
been adopted to arrest the 
loss of hair in the early stages 
of baldness. Usually these 
remedies have taken the form 
of scalp washes, but since 
any solution is devised for a 
particular type of baldness, 
its results are likely to be 
unsatisfactory when two or 
more of the types are de- 
veloping simultaneously, as 
is often the case. Inherited 
baldness, of course, cannot 
be cured by hair restorer. 
Sooner or later—usually early 
in the thirties—the hair of a 
descendant of a bald-headed 
father will gradually drop 
out according to a definite 
pattern. Fhere have been 
cases where the same pattern 
has been preserved with 
startling fidelity through 
many generations. Some- 
times one generation will be 
immune; but as a rule the 
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growth of the downy 
hair. 


Illness a Cause 


A second type of bald- 
ness is caused by an 
affection such as ty- 
phoid fever, influenza, 
pneumonia, and similar 
maladies accompanied 
by high fevers. After 
one of these affections, 
the hair tends to drop 
out, slowly at first, then 
with increasing rapidity, 
until it can be removed 
in handfuls. Often dur- 
ing the process the scalp 
becomes exceedingly sen- 
sitive. This form of 
baldness can be distin- 
guished by the fact that 
the hair drops out evenly 
over the entire scalp, 
from the sides as well 
.as the crown. Similar 
effects are caused by ex- 
cessive mental worry, 
severe fatigue, and ner- 
vous shocks from surgi- 
cal operations. If treat- 
ed in time, it is possible 
that new hair will even- 
tually grow to replace 
that which has been lost. 

Finally, the third vari- 
ety of baldness is due 
tosome defect in the hair- 
producing glands of the 
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defect reappears again in the 
succeeding generation. 


OUTER Some types of baldness, particularly the two 
7 SKIN main classes distinguished by bacterial char- 
Sees SRE Se Ee == acteristics, have been found to react well to 
a SS ete . y Oa the application of ultra violet rays. These 
EEOC Ee, rays are generated by the passage of an 
oO Oe, OSSensove electric current through a quartz tube filled 
SGOCaR OP AC with mercury vapor. 
. re imma av = 

S Sige What Ultra Violet Rays Accomplish 

e ON nas ; Just as ultra violet rays build up body 


tissues by destroying infections and sources of 
irritation, they restore the proper functions to 
the glands of the skin. 
GLANDS their action is due to the ozone generated when 


It is believed that 


ultra violet light rays 
are passed through air 
containing oxygen. 
When ultra violet rays 
are applied to the scalp, 
irritate the 
outer layers and dilate 
the blood vessels. The 
increased activity of the 


SS blood vessels hastens the 


Z; elimination of dead 
tissue and the growth of 
new. Irritation is stop- 
ped, the.germs causing 
the baldness are killed, 





and heals the scalp. 
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Steam Roller Runs New 
Pavement Breaker 




















Pe Pe 





A steam driven piston, exerting a force of four tons, drives the picks of the 
scarifier through the toughest pavement 


S'* tempered teeth forced into old street 
paving under steam pressure comprise 
a new attachment, or scarifier, that can 
be added quickly to the rear of any road 
roller. The movement of the scarifier is 
under the control of the roller operator. 
The teeth are held at the ends of arms 
extending from an angle iron attached to 
the steam roller frame. A steam cylinder 
placed in the center of the gang is used to 
raise and lower the teeth. By means of the 
piston of this cylinder, controlled from the 


cab, the picks can be forced into the sur- 
face with a four-ton pressure, or they may 
be lifted at will for crossing pavements 
and manhole covers. Gage rollers located 
just forward of the teeth prevent the latter 
from penetrating too far if the rear wheels of 
the roller happen to drop into a depression. 

Both the length of the teeth and their 
spacing can be quickly adjusted by means 
of the clamps. By setting the picks at 
their maximum spacing, a cut of 56 inches 
can be made. 


Three-Ply Metal Formed by Electrolysis 


A ipuky as the strength of wood is increased 
by combining several thin layers or 
plies, sheet metal can be reinforced by 
forcing together two or more layers of 
different metals. 

A new method is by electrodeposition of 
copper on mild steel. The steel is first 
perforated and then thoroughly cleaned for 
the plating process. After a certain period 
in the bath, the copper deposits on the 
sides become connected by the deposits 


through the perforations. The final prod- 
uct is then placed in a mill and rolled to 
thickness. 

Three-ply metals formed in this way 
are used in making containers where addi- 
tional strength is essential without an 
increase in thickness of the walls. Lead 
covered steel plates have also been made 
by this method, although with these two 
metals more exact work is required to 
insure a perfect union between the surfaces. 
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Map Tacks Keep Tabs 
on Fire Apparatus 


"gece tabs on the movements of fire 

apparatus in Boston is maintained by a 
comprehensive system of. map tacks and 
cards located at the fire headquarters. By 
means of the map it is possible at all times 
to exactly locate fire fighting apparatus, 
whether it is in action or laid up for 
repairs. 

Each fire company of the city is repre- 
sented by a pin from which dangles the 
number of the apparatus. When an alarm 
comes in, the operator takes from a file the 
card representing the alarm box. On the 
card are the numbers of all companies that 
are slated to respond to that particular 
call. The operator notes the numbers and 
removes the tags from the respective hooks 
to the board at the right. If a second 
alarm is turned in, he adds the tags on the 
row below. 

To make possible the use of both hands 
in moving the tags, the card representing 
the alarm box is gripped between the jaws 
of a paper clip. 

In large cities, particularly during big 
fires, often an alarm comes in for a fire 
company that is at the scene.of another 
fire. When this occurs, the operator in- 
spects the map and selects apparatus that 
is nearest and best fitted for the work and 
despatches it to answer the alarm. 

















When an alarm comes in, the tags 
are removed from the map to the 
board at the right 


Blast Furnaces Burn Stumps from Logged-Off Land 


CONOMIC clearing of log- 


another hood is placed over the 





ged-off land is made possible 
by an improved stump-burning 
process, which has recently been 
thoroughly tested by the Oregon 
Agricultural College. The new 
system is expected to add many 
thousands of acres to America’s 
farm lands. 

A small furnace or stove, open 
at one end; is placed against the 
stump and a fire kindled. Then 
the furnace and stump, with the 
exception of a small space op- 
posite the stove, are banked in 
with sod. Draft is supplied 
through a two-inch pipe em- 
bedded in the sod, thus form- 
ing a blast furnace against the 
stump. ; 

The fiames eat directly 
through the stump, after which 


wt_ FLAMESCONSUMING 
ROOTS 


Sed 





Banked with sod, the furnace around the stump is supplied 
with draft through a two-inch pipe embedded in the sod 


outlet and banked with sod. 
The stovepipe is removed, and 
the furnace is taken out entirely. 
The sod now forms an airtight 
stove and the stump burns with- 
out further attention, except the 
occasional sodding of apertures 
in the walls. 

By this method, a Jarge stump 
can be burned through in from 
24 to 30 hours, and in 40 hours 
more the portion of the stump 
above ground is entirely con- 
sumed. The fire feeds itself, 
the stump. gradually sinking 
into the crater and being de- 
voured by the flames. 

Results of the tests indicate 
that with many fires burning, 
large tracts may be cleared in 
a comparatively few hours. 
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- Sprinkling Can Tests Soil for Flood Prevention 





PRINKLING _ experiments, 
in which rainfall effects are 

artificially produced from ordi- 
nary gardensprinkling cans, may 
be used to determine data on 
flood run-off and soil absorption. 
Such investigations, instituted 
by flood prevention engineers, 
have been found to give highly 
satisfactory results. 

The experiments were carried 
out on isolated plats, five feet 
square, surrounded by sheet iron 
boundaries, which extended 20 
inches below the surface and four 
inches aboveit. Thesoil within 
the plats wasinnowisedisturbed. 
These plats, which communi- 
cated by means of drainpipes 
with galvanized iron tanks, 
four feet deep and 18 inches in 
diameter, were located on level 
ground and on hillsides, so as 





upon absorption and run-off, 

In producing artificial rain- 
fall, the sprinkling can was filled 
with a measured volume of water 
that was evenly distributed over 
a plat within a specified time. 
Duration of the “‘rainfall’’ and 
the volume of water precipitated 
were carefully recorded, as wellas 
the exact time of the beginning 
and the ending of the surface 
run-off into the drain tank and 
the volume of water collected in 
the tank. 

It was found that the rain ab- 
sorption by loose loamy soil is 
much greater than that byheavy 
clay soil and that cultivated soil 
and sodded ground absorb water 
more readily than hard and un- 
cultivated soil containing com- 
paratively little organic mat- 
ter. The slope of the ground 





to determine the effect of level, 
slope, and nature of the soil 


Lifters Frozen into Heavy 


Cakes of Ice 


| arsenate special lifters into cakes of 
ice becomes economical where 1140 
400-pound cakes must be lifted every day, 
as has been discovered in an ice plant at 
Cleveland, Ohio. 

Instead of lifting the heavy cans in 
which the ice is frozen, iron lifts are low- 
ered into the water before the freezing 
begins, and when the cakes are solidified 48 
hours later, special pneumatic lifts haul out 
three cakes atatime. The lifters are made 
of hollow pipes, so a workman can loosen 
them later by connecting a hose with a 
double nozzle that circulates warm water 
through them, in that way thawing the 
incasing ice. 

Since the cans need not be moved, the 
freezing process is expedited by attaching a 











Hot water loosens the lifters, made 
of hollow pipe, from the ice 


permanent fresh water inlet to each can, 
and connecting an outlet with the center of 
the bottom for the purpose of drawing off 
the impurities in the water, which collect in 
the heart of the cake as freezing progresses. 
If it were necessary, ice almost free from 
germ and sediment could be frozen from 
dirty water. 


As the sprinkling can produces ‘‘rainfall’’ on each five foot 
plat, an observer measures flood run-off in the drain tank 





How foot 
power gene- 
rates current 


for the pro- 


















Operator Pedals Movie 
Machine like Bicycle 


A MOTION picture projector, for which 
the operator generates his own electric 
current by pedaling a large wheel as if he 
were riding a bicycle, has recently been 
invented in France for use where no 
current is available. A belt from the same 
wheel leads to the projector and cranks the 
film. 

Thanks to a highly efficient electric lamp 
with a concentrated filament and a specially 
designed dynamo, the amount of power 
needed is comparatively small. A picture 
approximately four or five feet can be pro- 
jected with about the amount of energy re- 
quired to pedal a bicycle up a moderately 
steep hill. ; 
\. The apparatus is intended for untrained 
operators. It can be folded and is light 
enough to be carried readily from place to 
place for the purpose of illustrating lectures 
or for carrying on educational campaigns 
for the farmer in out-of-the-way parts of 
the country. 


leum jelly. 
as liquid kerosene, and because of its 
compact, portable, solid form, it contains 
one third more heat units to the gallon. 
Unlike liquid kerosene, the new product 
requires neither wick nor mechanical con- 
trivance to effect combustion. 





was found to have [little in- 
fluence on flood run-off. 


Solidified Kerosene ‘‘Ice’’ 
New Form of Fuel 


OLIDIFIED kerosene, which can be 
carried in the pocket or transformed 


into liquid and burned in a lamp after 
mixing it with water, is a discovery of 
Dr. O. F. Reinhold, of Maplewood, N. J., 
for which remarkable utility is claimed. 


The new form of fuel looks like petro- 
It gives as much heat or light 


Kerosene 
cannot be ignited with a match, but you 
can set fire to Dr. Reinhold’s product with 
a match, and it will burn like a stick of 
wood or “‘solidified alcohol.”’ 

The jelly burns steadily at an even heat 
until consumed, leaving an oily residue 








Dr. O. F. Reinhold, the inventor, . 
burning a piece of solidified kerosene 


which the inventor claims can be used as a 
lubricant. When mixed with water, the 
jelly can still be ignited by a match, and the 
same oily residue appears. 

Another advantage is the fact that the 
new substance eliminates the danger of 
kerosene explosious. 
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Steeplejack Fells Tree 
from Top Downward 








y= a tall eucalyptus tree at Rose 
Hill, Calif., began to split at the 
intersection of its two branches, threaten- 
ing to fall on houses near by, a steeplejack 
felled the tree in 10-foot lengths, from the 
top downward. 

The steeplejack first climbed to the top 
of one trunk, which he braced with three 
sets of guys. Then he began to cut the 
tree down from the top in sections, catch- 
ing each section with a rope as it started to 
fall, and lowering it to the ground. The 
job took nearly a week. 
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Starting at the top, the tree was cut 
own in 10-foot lengths 
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Harrow and Seeder in One Machine 
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ITH a combination harrow and 

seeder now ready for use, the farmer 
can speed up the springtime work of plant- 
ing large areas to grain and obtain an 
evener ‘‘catch.’”’ The new machine consists 
of a boxlike girder or hopper which con- 
tains the seeds and to which the harrows 
are attached. Either one, two, or three 
harrow sections may be used with the 
seeder. 

Because the seeds are released from a 
point only 11 inches above the ground, the 
makers of this machine claim that the 
usual unevenness of seeding due to the 
wind is entirely eliminated. In addition, 
the new method is said to reduce waste of 
seed to a minimum. 


Dust from the Sahara Desert, blown 
thousands of miles by wind, is reported to 
have settled thickly on the decks of the 
Dutch steamer Yildum when 250 miles off 
the coast of the United States, 








Seeds are dropped from a long hopper 
immediately above the harrows 


Locomotive Sprinkler Lays 
Dust on Railway 


RAVELING over the dry desert 

country of western Colorado is pleasan- 
ter for tourists since Superintendent W. H. 
Whalen of the Southern Pacific Railway 
devised an automatic track watering sys- 
tem that lays the dust beside the railroad 
right of way. 

The sprinkler consists of a perforated 
pipe attached crosswise of the track be- 
neath the tender of the locomotive and fed 
from the engine’s water tank. 














The sprinkler is a perforated pipe 
beneath the locomotive tender 


From Mule to Motor Bus on Street Car Tracks 


ACK in 1892, the latest word in street 

car transportation was a private.car 

for the mules that supplied the motive 
power. 

After they had pulled the tiny car up 
an eight-mile hill near Ontario, Calif., 
the mules were unhitched and locked ona 
private platform, while the return trip was 


made by gravity. But the electric trolley 
banished the mule, and now the gas- 
oline bus is in many cities eliminating 
the trolley. 

In 1922 the newest improvement is the 
operation of motor trucks on the car 
tracks in city streets. The first city to 
substitute the motor truck for the electric 


trolley on car tracks is Manhattan, Kans. 
Light motor buses, with standard chassis 
and practically unchanged except for the 
wheels, are said to enable the company 
to give the same service for 15 cents a mile 
that cost them between 40 and 50 cents a 
mile when they were operating with elec- 
trie trolleys. 
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THE OLD WAY —After pulling the tiny street car up a hill, 
the mules made the down trip on wheels 





THE NEW WAY-—Light motor buses with flanged wheels 
instead of rubber tires, give cheap service in Manhattan, Kans. 























This electric crane, 
of unusual length of 
beam, rests upon a 
truck propelled 
electrically, and if 
braced with a jack 
will lift very heavy 
loads 





‘ \ MOTOR AND BATTERY 


COUNTERWEIGHT 


And Other New Machines 
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A Monster Steel Plate Dnill , 






and Tools 

















Current passing 
through -the sol- 
enoid of this elec- 
tric riveter, lifts 
one side of a cam 
while the opposite 
side depresses the 
riveting plunger 














The above lathe, auto- 
matic in every operation, 
receives its work from a 
magazine and delivers the 
finished article 








TRIGGER SWITCH 


Compactness and the ab- 
sence of protruding parts 
distinguish this electric 
hand drill, which makes it 
possible to drill holes in 
close corners and other 
difficult places. 


The drill 


is operated by a trigger 


Thirteen adjustable drill heads are mounted on the travel- 

ing carriage of this giant multiple drilling machine used 

for drilling, counterboring, and tapping huge steel plates. 

The spindles are eight inches apart and are driven by 
a 50-horsepower motor mounted on the carriage 





In this handy reamer 
and burrer the cut- 
ter-bearing spindle is 
mounted within a 
U-shaped frame having a clamping de- 
vice at one end and a folding crank 
handle for turning the spindle by hand 



















GRINDING 
SPINDLE, 


CYLINDER 








The motor’s friction wheel, 





















With this compact, motor-driven 
circular saw, straight cutting or 
mitering can be done with speed 


CUTTING TOOLS. 
fe ‘ 


. 





Radially mounted cutting 

tools of this gear cutting 

shaper remain stationary 

while the blank to be cut 

is pressed against them by 
a vertical plunger 


FINGER SWITCH 
~~. 




















= adjusted toward or away . 
Every automobile repair shop equipped from the center of the friction Crankshafts, pistons, wristpins, valve 
with a lathe should add this valve grinding disk of this die filing machine, stems, and other automobile parts may 
attachment — : eer by an gives speeds varying from 300 be ground accurately with this new type of 
electric motor 


to 700 revolutions a minute 





universal grinding machine 
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Armstrong’s “Radio Flivver”---Langmuir’s 
Super-Tubes--—-Marconi’s Wireless Beam 
Jack Binns Explains Latest Radio Progress 














recent radio developments 





S° ASTOUNDING have been 


, LOOP AERIAL 





that I suggest a moment’s 
pause in which to take stock of 
the actual accomplishments of 














VARIOCOUPLER 
‘SECONDARY 











this wonder period, and to ana- 








lyze their bearing on the future. 
Three major inventions recently 








11 





RESISTANCES 








Jack Binns, famous wireless 
operator, and author of im- 
portant radio articles appear- 
ing exclusively in ‘‘Popular 
Science Monthly’’ 

















announced are likely to have revo- 9 
lutionary effects upon communi- i? 
cation, navigation, and industry = 
in general. They are: the super- => 
regenerative system; short wave yeaa =P 
directional communication by PRIMARY 3 | 


means of reflection; and the pro- 














DUO-LATERAL COILS 





IRON CORE 


CHOKE COIL 


glass contained vacuum tube with 
a power output of 20 kilowatts, 
difficulties are encountered. The 
greatest of these has been to 
devise a suitable means of keep- 





duction of very high powered 
transmitting tubes. 


The Romance of Wireless 


In view of the fact that there is 
a touch of romance in the possi- 
bility of casting one’s voice clear 
across the Atlantic Ocean, I am 
going to outline the last of the 
three first. 

At first glance it does not seem 
remarkable that such huge vac- 
uum tubes have been developed, 
especially when it is taken into 
consideration that large tubes are 
in use every day at the radio- 
phone broadcasting stations. It 
must be remembered, however, 
that when it comes to designing a 


of 








spirally. 
with twice the usual amount of turns. 
4. Variable condenser, .001 mfd. 
4 volts maximum. 6. Vacuum tube. 
7. Resistances, 12,000 ohms each. 8. Variable con- 
9. Iron core choke, 100 milhenries 
10. Telephones. 11. Fixed condenser, .005 
13. Variable 
14. Duolateral coil, 1500 turns. 
16. Variable condenser, 
17. Storage battery: 6 volts for UV 201, 
18. Standard filament rheostat. 


The C battery; 


denser, .001 mfd. 
inductance. 
mfd. 
condenser, .0005 mfd. 
15; 
* 005 mfd. 
or 8 volts for UV 202. 
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variocoupler. 


12. B battery, 80 volts maximum. 


Duolateral coil, 1250 turns. 


HE above diagram shows the already famous 

Armstrong super-regenerative system employing 
one vacuum tube only. In this circuit the constants 
are as follows: 

1. Loop aerial, 12 turns on a 3-foot frame, wired 
2. Secondary of the regulation variocoupler 
3. Primary 


ing the tubes cool during con- 
tinuous operation. The ordi- 
nary method of cooling through 
the use of electric driven air fans 
does not suffice for the larger 
tubes. 

After a long series of exper- 
_iments, a 20-kilowatt tube has 
now been produced, with a water- 
5. cooled jacket of special design 
around its base. This tube is 
undoubtedly the key that will 
unlock the door to transatlantic 
wireless telephone communica- 
tion. It was one of these tubes 
with which Dr. Irving Langmuir 
impressed Senator Guglielmo 
Marconi on the latter’s recent 
visit to the General Electric plant 
at Schenectady. 




















Irving Langmuir—Creator of the Super-Tube 





LTHOUGH best known to the 

electrical industry as the in- 
ventor of the gas filled tungsten 
lamp, Dr. Irving Langmuir would, 
no doubt, call this achievement 
merely his first step in the develop- 
ment of the mighty 20-kilowatt 
vacuum tube—called the radiotron 
—asmall cylinder of glass and metal, 
possessing power enough to trans- 
mit radio messages thousands of 
miles. Ten of these tubes—easily 
carried in one hand—are expected 
to replace huge generators weighing 
many tons. 

Doctor Langmuir was born in 
Brooklyn, N. Y., and after gradua- 
tion from Columbia University as a 
metallurgical engineer spent three 
years in Germany at the University 
of Gottingen, where he was fortu- 
nate to study under Professor 
Nernst, inventor of the Nernst 
lamp. On returning to America in 
1906, Doctor Langmuir became in- 
structor in chemistry at Stevens 
Institute of Technology, and in 1909 
entered the Research Laboratory of 
the General Electric Company at 
Schenectady, N. Y., where all of 
his valuable researches have since 
been carried on. 

Those who know him say that the 
spectacular successes of Doctor Langmuir 
are. due primarily to his ever-present 
inquisitiveness. He has never been known 
to take a fact for granted. It wa’ this 
quality that urged him on to the perfec- 
tion of the super-radiotron after certain 
strange actions in the gas filled lamp 
had piqued his scientific curiosity. 

The 20-kilowatt tube—his latest con- 














left 





Dr. Irving Langmuir, holding in his 


hand the new 20-kilowatt 
tube, the largest ever made. The 
midget ‘‘peanut tube’’ is shown in 
his right hand 


tribution to radio science and designated 
by Marconi “the greatest development of 
the age’”’—contains a grid, a filament, and 
aplate. The filament is large and rugged 
and the plate, supplied with a direct 
current of 20,000 volts, is a metallic cyl- 
inder 8 inches long and 1)% inches in di- 
ameter, sealed directly into the glass of 
the tube. 














It was my privilege some time 
ago to witness some of the experi- 
ments that were being made with a tube 
of this kind. This particular tube had a 
power output of only 12 kilowatts, but 
the extraordinary stunts performed with 
it give one a graphic idea of the wonder- 
working power of the great 20-kilowatt 
tube. 

The tube I saw was supplying oscillating 
current at radio frequency to a “phantom 
antenna,”’ which consisted of a bank of 12 
incandescent lamps, each of one kilowatt. 
They were arranged in series with each 
other. These lamps burned with a bril- 
liancy so terrific that it was impossible to 


* look at them directly, and yet their daz- 


zling brilliance came from the energy sup- 
plied by a single vacuum tube that in itself 
was no larger in over-all dimensions than 
any one of them. 


A Beam of Waves 


across the Sea 


Spe you imagine a lighthouse throwing 
a beam clear across the Atlantic Ocean? 
It sounds pretty far fetched, doesn’t it? 
Nevertheless, it is one of the myriad pos- 
sibilities that have been opened up to us 
by the remarkable success achieved by 
Senator Guglielmo Marconi and his assis- 
tants in the development of electromagnetic 
waves of one meter in length transmitted in 
the form of a beam by means of reflectors. 

With this system it is quite possible to 
shoot a beam across the Atlantic or Pacific, 
and to use the beam as a carrier wave for 
conversation, music, or telegraphic dots 
and dashes. 

There is romance in the development of 
these reflected waves, and bound up in it 
is one of those cyclic recurrences that 








64 


dominate history. At the 
very outset of his career 
Marconi’s first successful 


wireless telegraph set used « 


reflected waves as the 
medium of communica- 
tion between two points. 
This system was aban- 
doned 23 years ago be- 
cause it was considered 
impracticable. Now it 
comes back to exert a 
dominant influence. 
There is another in- 
teresting phase in connec- 
tion with this new de- 
velopment. Marconi, in 
conjunction with C. S. 
Franklin, H. J. Round, 
and several other young 
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What Inventors Are Doing in Radio 


Smallest Vacuum Tube 


SPIDER web tuning 

coil, a miniature vac- 
uum tube operated on a 
dry cell, and a standard 
rheostat comprise the 
smallest vacuum tube re- 
ceiving set in the world, 
for which Sterling G. 
Sears was awarded a prize 
at a recent radio show in 
New York City. Taps 
brought out from the in- 
ductance to a switch on 
the cover of the case pro- 

vide for close tuning 




















radio engineers, again be- 
gan to experiment with 
reflected waves in Italy in 
1916. For four years 
these experiments were 
carried on with no appre- 
ciable progress. Sud- 
denly, in 1919, the human 
voice was shot over a 
distance of 20 miles on 
one of these directed 
beams. This was quickly 
followed by greater dis- 
tances, until 100 miles was 
successfully negotiated 
with speech and music. 


Wireless History 


I am in a position to 
tell for the first time just 
how the sudden advance 
in distance was obtained 
by means of reflected 
waves. The scene is laid 
in a Paris restaurant in 
January, 1919—that pe- 
riod of lackadaisical exis- 
tence that followed imme- 
diately after the war. 
There are two chief char- 
acters. One of them is 
H. J. Round and the 
other Major E. H. Arm- 
strong, of the United 
States Signal Corps. With 
the latter are a couple of 
friends, Harold Lewis and 
Harry Hauck, also radio 
experts. The dialogue 
runs as follows: 

ARMSTRONG: Hello, 
Round! What are you 
doing here? 

RounD: Oh, I’m just 
having a rest after doing 
some special work. We’ve 
gotsomething pretty good. 

ARMSTRONG: I’ve got 
something pretty good 
too. Want to see it? 

Armstrong then shows 
Round his super-hetero- 
dyne receiver—‘‘the Rolls 








Novel Loudspeaker 


Y ADAPTING the 

familiar triton 
shell of .the seashore 
to the rdle of a loud- 
speaker, Rev. Frederick 
L. Odenbah, director of 
the observatory at St. 
Ignatius College, Cleve- 
land, Ohio, 
ceeded in reproducing 
jazz music with all its 
harmonics. 

The loudspeaker was 
constructed by cutting 
off the small end of the 
shell and inserting one 
end of a rubber hose 
leading from the am- 
plifying diaphragm of 

the receiving set 






has suc- 





Six Phones at Once 


Y COMBINING a 
multiple jack and 
plug adapters (at left), 
six phones can be con- 
nected simultaneously 
with one receiving set 





functioning than is the 
radio direction finder. In 
this system the reflector 
revolves in the same 
manner as a light reflector 
does in the ordinary type 
of lighthouse. It is con- 
nected with an automatic 
transmitter that sends 
out pre-arranged letters 
in the telegraphic code at 
predetermined intervals, 
With this system a ship 
caught in a fog is amply 
warned of the proximity 
of danger. 

An effective extension 
of this system suggests 
itself for use in mid- 
ocean, and there is no 
doubt that its application 
will practically eliminate 
the possibility of collision 
at sea. Even if one of the 
ships is not equipped with 
the system, the other ship, 
getting the wave reflected 
back as soon as it strikes 
the metal side of the ship 
that is not equipped, will 
be warned of the nearness 
of the latter. 


Reflected Waves 


Now that the develop- 
ment of receiving appa- 
ratus is progressing rap- 
idly, especially from the 
point of view of ultra 
sensitivity, the reflected 
wave system will be in- 
valuable in future trans- 
oceanic telephone com- 
munication. It will cut 
down the amount of power 
necessary to bridge the 
ocean with the human 
voice, because all of the 
energy carrying the voice 
will be going to the de- 
sired destination without 
being broadcast. It will 
also enable the use of a 





Radio Set in Cane 


tremendous number of 
transoceanic stations at 
the same time, a condi- 





RADIO receiving 

outfit incased in a 
hollow cane that incloses 
a fishpole aerial, has been 
devised by C. H. Shipton, 
of Seattle, Wash., whose 
radio set in a razor case 
was described recently in 
PopuLaR SCIENCE. 

A single phone receiver 
is attached to the upper 
end of the cane stock. 
Tuning coils wound in 
multi-layer form are in- 
closed in the handle, with 
taps taken off for minute 
switches. Pinheads are 

used as switch points 


tion that is not at all pos- 
sible on the longer waves. 

There is another im- 
portant possibility. By 
means of the heterodyne 
principle, a steamship can 
be directed straight across 
the Atlantic or Pacific 
without varying an inch 
off its track, irrespective 
of weather conditions, by 
simply keeping in recep- 
tive touch with the re- 
flected signals at all times. 
The beat note produced 
by the heterodyne could 











be attached to a loud- 








Royce of radio’ —which 
he has just perfected and 
proceeds to explain it to him in detail. 

ROUND: By Jove, old man, that would 
come in pretty handy for the work we’re 
doing now! I’d like to use it. 


The permission was readily given, and 


thus it was that the abrupt and phenome- 
nal increases in distance obtained by 
Marconi and his associates in the short- 
wave directional experiments were possible 
through the young American’s invention— 
the super-heterodyne. 
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Such, in brief, is the inside history of the 
successful development of reflected wave 
radio. It might be well now to point out 
some of its immediate applications. One is 
the revolving radio lighthouse, and the 
other directional secret communication. 

Experiments already conducted in con- 
junction with the British Lighthouse Com- 
mission at Inchkeith off the coast of 
Scotland, have been eminently successful, 
and the system is much more rapid in its 


speaker, so that the helms- 
man would know immedi- 
ately when he went off his course, because 
the moment he did so the signals would 
cease. 


Transatlantic Talks 


T THE outset I stated that it was an 
open secret that transatlantic tests of 
radiotelephony were about to be under- 
taken. In this connection it will interest 
(Continued on page 107) 
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Why I Believe in Government Radio 


Famous Advocate of a National Broadcasting System Says It 
Would Improve Wireless Programs 


By Charles E. Duffie 


“7 , JE ARE only playing with 
radio today. I may startle 
most people by my assertion, 

yet I firmly believe that in the practical 

application of the radiotelephone—espe- 
cially for broadcasting news over wide 
areas—Europe has been in advance of 
the United States. Here, we have 
developed the receiving end to an almost 
fantastic degree, but the broadcasts 
received here have been largely in the 
nature of amusing vaudeville, and in 
the past few months there has been no 
lack of rumors from the public that this 
type of amusement is losing its appeal. 

Europeans, on the other hand, have 

had the broader vision of perceiving 

that the really magnificent future of 
radio lies in the spread of news and vital 
information.” 

These are the words of a man whose 
opinion is going to count mightily in 
the next few years. Heis R. B. Howell, 
general manager of the successful Mu- 
nicipal Water Works and Gas Works of 
Omaha, Nebr., the 








R. B. Howell, radio expert and candidate 
for Senator from Nebraska 








only possible solution of the situation 
lies in government broadcasting, and the 
most famous of all advocates of this 
belief has been Will Hays, formerly 
Postmaster General, and now so-called 
Dictator of the Movies. But while Mr. 
Hays gave to the idea, for a time, the 
prestige of his name and official posi- 
tion, his jump into other fields has 
silenced him on this subject, leaving 
Mr. Howell indisputably the country’s 
most capable and best informed booster 
of a national system of broadcasting by 
Federal and state agencies. 

It was Mr. Hays who, a year ago, 
sent the Omaha utilities expert abroad 
on his mission of radio investigation. 
In the following interview given to me 
for POPULAR SCIBNCE MONTHLY, Mr. 
Howell tells for the first time to the 
American public as a whole the results 
of his investigation, and the reasons 
that make him an ardent advocate of 
government broadcasting. 

“In Europe—especially in Germany 
—lI found that the control both of send- 
ing and receiving stations was entirely 

regulated by the 








Republican nominee 
for Senator from 
Nebraska this fall, 
and probably the 
leading advocate of 
government broad- 
casting in this coun- 
try. Himself a 
radio amateur and 
engineer of note, 
who has_ operated 
his own broadcast- 
ing station in 
Omaha, Mr. How- 
ell, through an offi- 
cial investigation of 
the broadcasting 
situation here and 
abroad, made for 
the United States 
government, has 
had an unparalleled 
opportunity to ac- 
quire a definite pic- 
ture of what radio 
may ultimately 
mean to the public. 

A very common 
question lately, 
among users of 
home radio sets, has 
been, ‘What sort of 
broadeasts are we 
going to receive this 
fall?” The ques- 








Popular Science Monthly’s Great Radio Set 











ton, Ont., Canada: 


7 of scores of letters from readers telling 
of unusual success in receiving broadcasts 
with radio sets made from the PopuLtar ScIENCE 
Mon THLy two-stage receiving set blueprint (see page 
91 in Home Workshop Section) is the following sent 
to us by Leslie S. Greenslade, 47514 King St., Hamil- 


“TI have had wonderful results with a receiving set 
made from your blueprint showing a two-stage am- 
plifier. I have heard clearly music and voices from 
Anacostia. (NOF), 335 miles; Chicago (KYW), 380 
miles; Madison (WHA), 475 miles; Newark (WJZ), 





tion reflects a prev- 
alent discontent 
with the indiscrim- 
inate competitive 
jumble of phono- 
graph music, unin- 
teresting lectures, 
and disguised ad- 
vertising talks, 
which have, in part, 
made up many pro- 
grams. 

There are those 
who believe that the 


dA “Mr Abhns 








Leslie S. Green- 
slade, of Hamil- 
ton, Ont., and 
above, the attrac- 
tive and efficient 
receiving set that 
he built from the 
Popular Science 
Monthly blue- 
print. With this 
set and an average 
aerial he has heard 
clearly most of the 
broadcasting sta- 
tions in the East- 
ern United States 


others. 


‘““My aerial consists of asingle wire No. 12 stranded, 
150 feet long, 90 feet high at the lead-in end, and 65 
feet high at the far end. My ground is a No. 4 wire 
leading down the outside wall to a water pipe in the 


basement. 


“The large size specified for the panel is a real 
advantage because all the B batteries can be in- 


332 miles; Schenectady (WGY), 285 miles; Parkers- 
burg (3ZO), 215 miles; Pittsburgh (KDKA), 215 
miles; Detroit (WWJ), 190 miles, and from many 


government,”’ said 
Mr. Howell. ‘“‘The 
German plan is 
to broadcast news 
of different kinds 
on different wave 
lengths. The Ger- 
man Post Office 
plans to sell, adjust, 
and maintain re- 
ceivers that will be 
set to respond to but 
one wave length. 
Thus the subscriber, 
if he wishes to hear 
financial news, may 
hear that kind of 
news only—and he 
will pay a certain 
sum for the service; 
or he may have sev- 
eral receivers and 
get all the broad- 
casts. 

“In this country, 
of course, it is im- 
practical to try to 
exercise control of 
receiving sets. Such 
control is not in 
harmony with our 
ideas of popular 
government; and if 
it were, there are 
now so many sets 
in operation that an 
attempt to restrict 
them would cause 
an uproar. 

“But we must 
follow our ideas of 
free and unre- 
stricted receiving to 
the logical conclu- 





closed in the cabinet and still leave room for two sion, and this, to 


stages of radio frequency amplification if desired. 
“Every one who has seen or heard the set has 
wanted to know where the blueprint came from.” 


my mind, means 
broadcasting by the 
government itself, 











which is the only 
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T RIGHT, a 

typical loud- 
speaking installa- 
tion of the kind 
that might be 
used through-ut 
the land to relay 
to a million listen- 
ers radio mes- 
sages from the 
President to the 
American people 
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HE enormous power of loudspeakers 

now available is illustrated by the 
above photo of the famous scene when 
President Harding delivered his inaugural 
address. Investigation of audibility made 
it possible to plot the exact range of the 
amplifiers, as indicated in the picture. 

It is remarkable that while the Presi- 
dent’s words were carried distinctly to 
listeners on the outskirts of the crowd, 
they were not made to sound too loud to 








DIRECT VOICE . 
LIMITS , 


s 
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people directly under the amplifiers. The 
reproduction of his voice by the loudspeaker 
was so perfect that those in the first rows 
could not tell where the natural voice left off 
and where the amplified voice began. Walk- 
ing away in a straight line from the plat- 
form, one could have detected no change in 
tone and but small variation in the volume. 

Under a completely national system of 
government radio broadcasting such as that 
proposed by Mr. Howell in the accompanying 
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PERMANENT 
MAGNET 


Above, detail showing 
the extraordinarily 
simple ‘‘works’’ in- 
side the loudspeaker. 
Eight stages of ampli- 
fication are used be- 
fore the speaker’s 
voice reaches the dia- 
phragm in the horn 


article, it has been suggested that impor- 
tant public addresses and debates on vital 
political problems, like the bonus, tariff, 
and prohibition, would be broadcasted 
over the whole country from Federal 
transmitting stations, and received not 
only by home radio users on their own 
sets, but also by huge crowds like the 
above, gathered around loudspeaking 
installations in the parks and other 
public meeting places of big cities. 








logical agency for this work. In the 
first place, the government has the great- 
est vested rights in radio. Furthermore, 
during the world war, the government 
practically financed the experiments that 
have led to today’s perfection in radio 
apparatus. Private enterprises control 
the radio patents, but the government con- 
trols the ether! 


Necessity of Close Control 


“In the two conferences held by the 
nations of the world to allocate wave 
lengths, the United States asked for but 
35. These, for the use of a nation of 
100,000,000 people, mean that if radio is to 
be a great public utility (which it will be 
if properly handled), sending apparatus 
must be closely controlled. 

“The erection of transmitting stations 
would not exceed a cost of two cents a 
square mile of territory served. 

“Such a radio broadcasting service must 
include, in addition to news bulletins, 
market and weather reports, other features, 
such as short stories, discussion of popular 
current topics, and music and other enter- 
tainment of the highest type. 

“As an instance of what might be accom- 
plished, I believe that a telegraphone can 
be used to record Metropolitan grand opera 
in New York or elsewhere, the reels of 
thin wire then being sent in turn to the 
various transmitting stations, all at the 
cost of one recording. Necessarily, such 
a service would require a central staff of 
highly competent experts to prepare and 
edit programs. 








“Only the government, in my opinion, 
can operate such a national service with- 
out hopeless conflict between stations, and 
the rational operation of a government- 
owned ‘radio’ newspaper would bring 
wonderful results.”’ 

Mr. Howell’s interest in radio began 
when, in 1908, he entered the fight to 
allow Omaha to buy the then privately 
owned water plant. Being powerfully 
opposed in his course by one of the news- 
papers, he was eager for some means of 
securing publicity, other than the usual 
sources at his command. Remembering 
that he had read of the slight success of 
the radio-phone in the navy, he wrote to 
Admiral Kountze, an old classmate, and 
inquired as to the practicability of the radio 
transmitter. The reply was, in effect: 
“Great future, not practical now, as it is 
little more than a scientific toy.” 


Hungary’s “Telephone Newspaper” 


He never lost interest in radio, however, 
and on March 4, 1921, while lunching with 
Postmaster General Hays, suggested the 
‘publication of a radio newspaper by the 
government, touching on the success of 
the so-called ‘telephone newspaper” of 
Budapest, where such a paper had been 
“‘published” for more than 25 years. Mr. 
Hays immediately expressed great interest. 
In less than six weeks, the government 
began to broadcast weather and market 
reports from the air mail stations, by radio- 
telegraphy. The Radio Service Commis- 
sion was soon after appointed, with Mr. 
Howell as chairman, and he sailed for 


Europe September 3, 1921, to investigate 
radio- and wire-telephone broadcasting. 
Recounting in his talk with me some of 
the things he learned about European 
broadcasting, Mr. Howell described a 
novel experiment in Holland. ‘On the 
fifth of January, 1921,” he said, ‘“‘the 
Amsterdam Bourse began the broadcast- 
ing of Bourse news and quotations to some 
200 banking and brokerage houses through- 
out Holland. It was a coéperative enter- 
prise, each banking house contributing 
about eight dollars a month for the service, 
which includes the supplying, installation, 
and maintenance of a receiving station. 


How Europe Does It 


“‘An interesting form of receiving station 
developed by the Germans for their post 
office broadcasting service includes an elec- 
tric bell, calling subscribers to the phone 
when special news outside of the regular 
schedule is about to be transmitted. 

“The Hungarians have done little with 
the radiotelephone, but in Budapest there 


_is a highly interesting development in the 


form of a telephone newspaper that is 
now in its twenty-eighth year of publica- 
tion. This enterprise consists of 42 party 
lines, serving some 6000 subscribers. Each 
station has two or more receivers, but no 
transmitting apparatus. It is the stentor 
at the central office who does all the talking 
over this system of wires, and is heard by 
all subscribers at one and the same time. 
The transmission of news begins at nine 
o’clock in the morning and is carried on 
throughout the day in accord with a fixed 
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schedule, so that any one 
interested in a particular 
class of information knows 
just when to listen in. In 
the afternoon a short story 
is offered, or a chapter from 





NATION-WIDE government broadcasting ser- 
vice would become, in its way, as important to 
the public welfare as is the Postal Service today. 


try, say about 400 miles 
apart, so that weather and 
market reports, news bulle- 
tins, and, incidentally, 
amusement, might be af- 
forded to our widely: scat- 








a continued story. At four- 

thirty the concert of the Imperial Band 
begins, transmitters being placed about the 
band stand. While in the offices of this 
unique newspaper, about five o’clock one 
afternoon, I heard the stentor announcing 
the personnel of the artists who were to 
sing at the Budapest Opera House that 
evening, and later, at the home of the 
manager of this newspaper, I enjoyed the 


privilege of listening to Wagner’s ‘Die 
Walkiire,’ in common with other subscrib- 
ers throughout the city. 

‘All that has been done of this character 
with the wire telephone can be done with 
the wireless telephone. While Will Hays 
was Postmaster General, he conceived a 
concrete plan for the installation of radio 
broadcasting stations throughout the coun- 


Play Billiards with Magnetized Cue 





LACK in the cloth 

covering on bil- 
liard tables will re- 
duce the length of 
the estimated roll of 
the ball from 5 to 10 
per cent, according 
to recent tests con- 
ducted by the Bureau 
of Standards. But 
the direction of the 
nap makes little dif- 
ference. ; 

The test method 
consisted in measur- 
ing the distance trav- 
eled by a standard 
billiard ball after roll- 
ing down an inclined 
plane onto samples of 
the cloth stretched 
over a steel surfaced 
plate. The tension 
was varied by weights 
attached to the ends 
of the material. 

Additional tests were also made to ascer- 
tain whether different kinds of cloth had 
any effect in retarding the spin of balls. 
A two-inch steel ball was supported by an 
electromagnet on the lower end of a verti- 
cal steel shaft. With the ball held just 
above the surface of the cloth, the shaft 
was brought up to a speed of 1900 revolu- 


ROTATED 1900 RPM. 


 TELECTROMAGNET 
* |CONTROL SWITCH) 


STEEL PLATE CLOTH 





MAGNETIZED SHAFT 





STRETCHED BILLIARD 
(LEVEL ED) 





The ball at the left is testing cloth for tension. At the 
right the steel ball measures resistance to spinning 


tions a minute. Then the magnetism was 
destroyed and the spinning ball dropped 
on the sample of billiard cloth stretched 
tightly over the steel surface plate. By 
noting with a stop watch the time required 
to bring the spinning ball to rest, it was 
found that the difference of one cloth over 
another was too slight to be noticeable. 


Big Wash Bowl Shakes Mud from Cars 


HUSE wash bowls, around which auto- 


mobiles are run to remove the dirt 


from the under body, have been installed 
near a St. Paul, Minn., garage. The bowls 


are 75 feet in diameter and accommodate 

six cars at a time. 
The wash bowls are shallow concrete 
basins sloping gradually from the outer 
edge to the center, 





" 


A few turns around the bowl remove hard-caked mud and 
grease. Figures on the tags indicate depth of water. 





with water varying 
from a few inches to 
34 inches in depth. 

Separate ramps 
lead to the _ basin 
for incoming and out- 
going cars. As the 
car goes down the 
ramp, an attendant 
clamps a waterproof 
cover over the radi- 
ator. On the bottom 
of the basin con- 
crete strips one inch 
high radiate from the 
center and as the 
cars pass over them 
the vibrations shake 
the loosened mud 
and grease from the 
metal parts. 





tered population in their 
own homes. Under this plan, each listener 
would provide his own apparatus, while 
the government would bear the expense of 
the installation, maintenance, and news 
service of the transmitting stations. 
“But to be successful, the service would 
have to be dependable. Stations must be 
powerful enough to ‘get through’ under all 
(Continued on page 107) 





Compressed Air Grease 
Gun Measures Lubricant 











A GREASE machine operated by com- 
pressed air and adjusted by a valve to 
dispense exactly one half pound of lubri- 
cant at a time is now being used by garages 
to insure accurate measurement of the 
grease used in filling transmissions, differen- 
tials, and timing gears. 

The lubricant is poured into the top of a 
12-gallon container that is connected with 
an air chamber. Compressed air is let into 
the chamber until a pressure of 75 pounds 
is obtained. From the lubricant holder 
a flexible hose leads to the grease gun. 

To fill a grease cup the snout of the gun” 
is inserted into the opening of the cup anda 
valve on the gun given one complete turn. 
The compressed air forces one half pound 

















By turning the valve a supply of 
grease passes into the cup 


of the grease out of the container. Another 
turn of the valve will force another half 
pound, and soon. A neutral point on the 
valve permits the operator to stop the 
grease flow at any point. 

By means of a pair of trucks on the base, 
the machine can be wheeled with ease. 





Horses Shod with Copper 


ECENTLY all the horses on a Cali- 
fornia ranch were reshod with copper 
shoes. It was believed that the steel 
shoes previously worn had generated sparks 
that set fire to the dried grass by striking 
pieces of loose flint. 
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STALLED! 



























for a half dozen revolutions, and then died. 

“‘What’s the matter?” asked the stalled 
motorist. 

“‘Kerosene,”’ I replied. ‘‘The last place 
you bought gasoline must have filled you 
up with kerosene instead.” 

“What I’d like to know,” the man 
interjected, ‘‘is how I managed to get this 
far, if the trouble was caused by kerosene.” 

“That’s easy,” I returned. ‘Your en- 
gine was warm when you bought that fuel. 
_ But when you got out here you stopped for 
% a eouple of hours, and the engine cooled 


sene, but a cool one won’t.” 

“Well, another thing I want to 
yz, know,” he said, ‘‘is how you dis- 
%  eovered inside of two minutes 
what I hadn’t found out in 
half an hour.” 
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How to Find the Trouble Quickly 


when Your Engine Dies 


turn on the ignition switch not only part 
way, but all the way. 

The next thing to determine is whether 
there is actually gasoline in the tank. What 
you think does not matter. Tanks and 
pipes spring leaks, you know. 

Next, be sure that the choke is pulled 
out. A great many cars cannot be started 
otherwise. Then see that the throttle is 
open only a little, perhaps one eighth. 


2 FLOOD the carburetor by lifting the 
* needle off of its seat. If after a few 
moments gasoline streams out, it shows 
that lack of fuel at the carburetor is not 
the cause of the stoppage. If the carbu- 
retor does not flood, and yet there is gaso- 
line in the tank, it shows the pipe is stopped 
up, or that the vacuum system is not 
working properly. 











“A logical system plus 


G, IS THERE GASOLINE | 
g IN THE 
CARBURETOR? 





%, 1S THE 
By Y THROTTLE 
NEARLY 

CLOSED? 


F. 
Blanchard 


y 
HEN your % 
engine Y 
goes dead, 


how long does 
take you to locate % 
the seat of the ’ 
trouble and get un- 
der way again? I 
am willing to wager 
you have often 
spent anywhere from 10 to 20 
minutes in unsystematic fidgets 
over the situation—and perhaps 
have even resorted to the expense 
of calling a trouble car from the 
garage. ; 

Yet a simple common-sense 
system, coupled with real knowl- 
edge of your car, is all that is 
necessary to make the investiga- 
tion of a dead engine an amusing 
rather than expensive experience, 
and, incidentally, to start the 
engine again in a minimum of 
time. 

A recent experience of my own 
will make this clear. 

I pulled up on a country road, 
the other day, to help a stalled 


and obviously puzzled motorist. 
couldn’t start his engine, yet he couldn’t 


find a single thing wrong with it. 
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These illustrations, 
numbered to corre- 
spond with the num- 
bered paragraphs in 
the article, show the 
simple clues that are 
easy to follow in play- 
ing detective over a 
dead engine. 

1. As soon as the 
engine balks, make 
all five tests illus- 
trated. 

2. Flood the carbu- 
retor by pulling or 
pushing on the needle 
valve. 

3. Look sharply for 
loose ignition wires 
and defective insula- 
tion. A binding nut 
may have fallen off, 

as indicated 


TRIBUTOR 





lS eee 
HE CARBURETOR /{ 


dg HIGH TENSION WIRE ™ 
TO SPARK PLUGS 
— 


SWITCH 
L_. GROUND 


observation,” I replied... 
And the fact is that 
4, detecting the cause 
of a dead engine is 

as interesting as 


%, taking part in 
a detective 
story, if 







System Eliminates Trouble Spots 


LOOK for loose wires. A few mo- 

¢ ments should be sufficient to detect 

any trouble here, and remedy it, if found. 

If not, we know by now -that the trouble 

is not in the wires, nor in the fuel system, 

unless, possibly, it is within the carburetor 
itself. 


4 OUR next step will show 
* whether the _ balkiness is 
caused by the ignition or by some 
derangement of the carburetor. 
We’ll prime the engine by intro- 
ducing about a teaspoonful of 
liquid gasoline into each cylinder. 
Then we’ll turn on the switch and 
crank it. If we obtain any explo- 
sions at all, it is reasonably safe 


4. If the engine still refuses 
to go, prime it with gasoline, 
using an oilcan or squeezing 
it from a saturated rag. About 
a teaspoonful in each cylinder 
is enough. 
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LOOK FOR LOOSE WIRES 








La 


5. See that the spark ad- 
vance mechanism has _ not 
allowed the distributor to slip 
out of time. The loss of a 
cotter pin may have permitted 
it to slip into the position 
shown below by the solid line 
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When an Expert’s on the Trail 


As I walked over to his car, I noticed 
that the gasoline gage read half full. I 
turned on the switch, opened the throttle 
just a trifle, pulled out the choke and 


stepped on the starter. Nothing happened. \ 


I then flooded the carburetor. Some of 
the fuel spilled on my fingers, and it did 
not feel exactly like gasoline. I sniffed it, 
then went to my own car and pulled out a 
squirt can full of gasoline. I primed the 
balky engine and she responded splendidly 


folly to proceed until they have all been 
answered. 


cially at night, is often due to failure to 


He you follow a systematic % , (BY 
procedure and use your iS SPARK ADVANCE MECHANISM 
eyes and head as you go. % DISCONNECTED 2 
%, » 
ANSWER the fol- @ 
* lowing questions: % 


Is the switch on? 

Is there gasoline in the 

tank? 

Is the choke pulled out? 

Is the throttle nearly closed? 

Is there gasoline in the carburetor? 
These are obvious questions, but it is 
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THE THROTTLE MAY STICK OPEN | 


6. This may be caused by looseness 
of the setscrew shown above 


Difficulty in starting an engine, espe- 
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at the right. 


connections tight. 








Vacuum Tank Troubles 


ACUUM tank troubles that may stall 

the engine are made clear in diagram 
They are easily cured but 
still more easily avoided. A gasoline filter 
will prevent two of them, as well as insure 5 
against much carburetor trouble, while a met VALVE 
leaky suction pipe is cured by keeping its 





&® AIR VENT CLOGGED 








Seed 











AIR LEAK IN SUCTION 
=~] PIPE TO INTAKE 
*) MANIFOLD 





DIRT ON SEAT 
OF FLAPPER 


= 


~ \VACUUM TANK 


If the air vent closes, fuel cannot flow I= 
from the lower part of the vacuum tank to di 
the carburetor. If dirt lodges on the flapper 
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FROM GAS TANK 
DIRT ON FILTER SCREEN 








valve, fuel that flows to lower tank when 
suction is shut off will be drawn back into 
the upper tank when suction is on again. 
There is a small filter screen where the gas- 


oline pipe from the main tank enters the 
vacuum tank. Keep it clean. Leaky floats 
are almost unheard of; however, a leaky 


float will cause raw gasoline to flow into in- 
take manifold and the engine will exhibit 
symptoms of a very rich mixture. 











to assume that the trouble is in the car- 
But if no explosions are noted, 


buretor. 


the trouble must be in the ignition. 


DON’T forget that the 

® failure of the functioning 

of the simplest car parts oc- 

casionally causes engine stop- 

page. The distributor may 
become turned around, or 


THE throttle may stick 
® open, or the switch may 
not close the circuit, or the 
ignition drive may fail or slip 
out of time. Rare difficulties 
such as these should be kept 
in mind, while a search is 
made for the more common 
troubles. 


We'll assume, first, that 
priming the engine brings 
forth no explosions. Careful 


observation shows that out- 
side of the causes of engine 
stoppage already mentioned, 
the ignition system usually is 
the seat of the trouble. 


7 THE first place to look 
e for ignition trouble is not 
at the source—the battery— 
but at the breaker points. If 


the points are not smooth, . 


they should be filed, or re- 
moved and ground on an 
emery wheel, until they are 
smooth and true. Then they 
should be replaced and ad- 
justed carefully. The correct 
gap differs according to the 
ignition system, but it is some- 
where between the thickness 
of a newspaper and 1/64 inch. 
Before adjusting the points, 
be careful to turn the engine 


over, so that the breaker arm is resting 


directly on the top of its cam. 


8 IF THE engine still refuses to run, 
® our next job is to determine whether 


current is flowing through the low tension 
circuit. 





ON THE other hand, if the spark 


© here is feeble, or is not evident, it is 


Turn the engine over until the points probable there is something wrong with 


are separated, turn the switch on, and 
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OUR car costs you nearly twice as much to run as it 
should. If you understood it, if you took care of it, 
if you drove it rightly and yourself made the simple repairs 
and adjustments that you now pay for at the garage, 
you should get 40,000 miles of service out of it, at a total 
cost in operation and depreciation of only $1674. 

Now it is estimated that the average motorist who 
drives a $1000 car gets about 15 miles to a gallon, 10,000 
miles on tires, and after running about 25,000 miles finds 
the car’s value has depreciated to $300. During this 


a 


_ period repairs cost $150, careless driving $50, and $50 is 


spent for smash-ups of one sort or another. Tires cost 
$160 and gasoline about $400, making the total cost of 
running the car $1510 for 20,000 miles —against a possible 
$1674 for 40,000 miles! 

The unseen demons of waste pictured on POPULAR 

SCIENCE MONTHLY’S cover this month, are responsible 
for the excessive cost of your car. Simple attention to en- 
gine, tires, lubrication, ‘and carburetor adjustment, coupled 
with careful driving —and repairs at home instead of at 
the garage—should make the total cost of running this 
average car, including depreciation, less than 4% cents a 
mile instead of over 71% cents which its owner generally 
pays. 
The article on these pages is one of a unique series that 
will help the motorist detect the invisible demons of waste 
which keep piling up his car expense. Read these articles, 
learn to know your car, and henceforward save nearly 
half what your car now costs. 
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then short circuit the points with a small 
piece of wire. If a crackling spark shows 
that good current is flowing, it is 
more than probable that the low tension 
circuit will be found to be all right. 


the low tension circuit. 


a 


The battery must 
be considered O. K. unless it 
is too weak to do more than 
make the lights glow faintly. 
Some of the wire connections 
may be loose or dirty, or the 
insulation on some wire may 
have worn away, allowing a 
short circuit. Or a grdéunded 
strand of wire may be causing 
the trouble. 

You see, the science of de- 
duction plays a most impor- 
tant part in curing a balky 
engine. By carefully examin- 
ing our various clues, we are 
led to concentrate on the ig- 
nition system, and it is logical 
to study the low-tension or 
low-voltage half of the system 
exhaustively before consider- 
ing the high-tension system. 

No possibility can be over- 
looked. The low-tension wires 
must not be short circuited, 
the switch must function prop- 
erly, the connections must be 
clean and tight, and the con- 
denser must be sound. If the 
condenser is punctured, it is 
possible that the current will 
leak through it, rather than 
flow through the breaker 
points when they are closed. 
However, if the condenser 
fails, this fact should also be 
indicated by excessive pitting 
of the breaker points. 


10 IF NO fault is found 
® in the  low-tension 
circuit, proceed to the high 
tension. There are very few 


derangements of the latter which will cause 
missing. 


Wet wires, short circuit in the 


spark gap, leakage of current from the 
main wire running from coil to distributor, 


(Continued on page 72) 


A large percentage of ignition trouble is found at the breaker points. They must be smooth and in good 
adjustment. A single strand of loose wire touching the metal base may be the unsuspected source of difficulty 
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Portable Track Simplifies Automobile Repair 


One end of this L- 
shaped spark plug 
tester is slipped 
under the terminal 
while the lower end, 
fitted with an in- 
sulated button, is 
pressed against the 
base of the plug 











Eight Other Inventions for Car Owners 





During long rides, 
this arm rest, with 
its rubber protected 
supports, which can 
quickly be attached 
to any closed car, 
will be found a 
source of great com- 
fort to the driver 

















Equipped with a flexible steel hose, 
reaching to the opening of the 
gasoline tank, this new type of can 
makes it possible to fill the tank 
without a funnel and _ without 
danger of spilling a drop 





To facilitate repairs under the car, this track on 

rockers is useful. With the track lowered at one 

end, the car is drawn up the incline by a hand 
winch. The track is then braced horizontally 





S A special service to readers, the 
Editor will be glad to supply the 
names and addresses of manufacturers 
of devices mentioned in this issue 
































With this alternating current volt- 

meter almost instant .connecticon 

may be made with the Ford mag- 

neto, whether the car is standing or 

running, and correct readings of the 

strength of the magneto may then 
‘be made 

















By the aid of this device even a physi- 
cally weak person can quickly lift the 
heaviest spare wheel to its place in the 
rear of the car and fasten it securely 
with bolts to the carrier plate 




















Hinged to the runningboard, this 
aluminum device serves the double 
purpose of a step plate and a suit- 
case holder. In the rim of the plate 
are cut eyes through which straps 
may be passed to hold the suitcase 
firmly, as above. The device is 
attached with screws 





| HIGH COMPRESSION 
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A spring-closed valve that is uncovered only when 


the piston reaches the bottom of its stroke. 


The 


air admitted gives higher compression when run- 


ning with throttle partly opened 


When the door of the garage is 
fully opened, the hook of this guard 
will slip into a notch and make it 
impossible for the door to swing 
shut from wind pressure. The 
catch is easily released for clos- 
ing the garage door by lifting it 
with one finger 
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Keeping Your Car at 100 Per Cent Efficiency 


ANGER, wasted money, lost 

time, and misspent energy all 
menace the motorist who neglects 
certain small but necessary adjust- 
ments and repairs to his car. A na- 
tional authority on automobile re- 
pairs and maintenance explains in 
pictures on this page, each month, 
the easiest methods of keeping 


It IS a wise policy to examine the 
tires from time to time. Holes, 
defects in the fabric that may 
develop into blowouts, rim-cuts, or 
tube pinching may be detected be- 
fore it is too late. Place the tire on 
the runningboard as shown at the 
left, and spreading it open with the 
hands make a careful inspection, 


your car at 100 per cent efficiency revolving the tire a foot at a time 























oe 


EFORE repairs to door locks or top irons can be niade or 

dents taken out of the metal body of the car, the upholstery 

must be carefully removed. The picture above shows how easily 
it can be done if proper care is exercised 





EAKAGE of grease through the rear axle flange is 

quickly stopped by removing the nuts of the hub, pull- 

ing out the hub and axle shaft and fitting a gasket of 
heavy wrapping paper over it 


T° ADJUST the breaker points, 
place the gear lever in high and 
. rotate the engine slowly forward or 
backward until the point of. maxi- 
mum opening is reached, then move 
the spark lever to the right position 


HE adjusting of the breaker 

mechanism is difficult because 

it is usually impossible to obtain 

sufficient light. A pocket flash 
lamp is indispensable 
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— the brakes are properly 
adjusted, they should be 
tight when set, but should not inter- 
fere with the movement of the 
wheel when off. Jack up the rear 
wheels and turn them by hand. 
They should spin freely. If they 
do not, the brake band is probably 
set too tightly and should be ad- 
justed until the brakes no longer 
show a tendency to bind 
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A) Every part of 
4 the tire is con- 
{ veniently with- 
in reach 








Holding Tires in Position for Repairs 


in THE accompanying illustration a 
simple method is suggested for hold- 
ing an automobile tire in an upright 
position on the bench while undergo- 
ig repairs. 

Above the bench a hook is screwed 
in the ceiling for supporting a pulley. 
The hook should be so placed that 
when the tire is suspended by a rope 
passed over the pulley, it will be in the 
desired position. The rope, passing over 
the suspension pulley, is then passed 
over another pulley fastened to the wall 
and tied to one end of a coilspring, the 
other end of which is attached to a hook 
in the wall. 

The weight of the tire will be enough 
to pull down the suspension hook until 
the tire rests on the bench. The tension 
of the spring should be strong enough to 
counterbalance the weight of the tire. 
When the tire is removed, the spring will 
draw the hook out of the way.—T. P. W. 
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Protecting the Tire Gage from 
Loss and Damage 


owe below is an attachment used by 
a service station to avoid the loss of 
and damage to the tire gage used by the 
customers of the place. It consists of a 
piece of heavy leather doubled over and 
riveted with a steel clip fastener about the 


LEATHER 






aaasit 








SHEET STEEL 


Leather flaps prevent damage when gage 
is droppe 


tire gage and a long section of chain attach- 
ing it to the portable air compressor. 

To use the tire gage the flexible leather 
is pushed back and the tire gage can be 
inserted between the wheel spokes and 
over the valve stem.—G. A. LUERS. 























N THE midst of the threshing season a 

neighboring farmer found that a small 
crack in the cylinder casting of his tractor 
allowed the water to leak from the cooling 
system. He filed the edges of the crack 
until they were bright, drilled two holes in 
the jacket, one at each end of the crack, 
drove plugs into them, and filed the plugs 
off smooth. 

Then he built a cup of putty around the 
crack and poured into it a solution of 14 lb. 
of sal ammoniac dissolved in 1 qt. of water. 
When the crack was completely immersed, 
he let the solution stand for a time until the 
opening had “rusted” shut. Then he 
washed the solution thoroughly out of the 
cooling system.—Ep. HENRY. 





How to Insert New Oil Pipe 
in a Crankcase 
WHEN inserting a new oil pipe in a 

crankease, the easiest and quickest 


way to drive in the pipe is to fit a steel rod 
inside of it, soldering the end of the rod to 
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COPPER TUBE 
—S > 

















~ OTHER END. 


A steel rod stiffens the pipe 


the pipe. By hammering on the rod, the 
. pipe may quickly be driven into place. 
Then by applying a little heat, the solder 
is melted so that the rod can be with- 
drawn.—L. S. D. 





CCASIONALLY _ the 


HOT WATER : 


To Find a Leak in a Metal Float 


o_o (CUBBLES 


so that it can be found easi- 





metal float in the car- 
buretor becomes leaky and 
causes the carburetor to 
flood. If the float is shaken, 
the gasoline can be heard 
splashing on the inside, but 
it is often difficult to find 
the leak. 

If the float is placed in a 
glass of very hot water, 
small bubbles will soon 
come from the leak. When 
the gasoline is heated, some of it evap- 
orates and sets up a pressure within the 
float that causes the bubbles to escape. 
The opening should be carefully marked 





) ==. 





ly when it is to be repaired. 

Next, the float should be 
punctured with some sharp: 
instrument and all the 
gasoline drained. To make 
sure of getting out all the 
gasoline, it should be dried 
for some time in a warm 
oven or in the sun. 

The next step is to pre- 
vent further leakage by 
soldering the puncture. 
Only a small amount of solder should 
be used, as a little difference in the 
weight of the float will he sure to 
cause trouble.—E. S. GIBBS. 








GASOLINE will remove road tar when soft, 
and either lard or oleomargarine will. soften 
the tar after it has begun to harden. To 
prevent damaging the varnish, remove tar 
as promptly as possible. 





Adjusting Automobile Valves 


N ADJUSTING valves on an overhead 
valve motor, it is a good plan to deter- 
mine the clearance by inserting a strip of 

















A piece of cardboard is inserted under 
rocker arm 


thin cardboard under the rocker arm. 
Then adjust the valve stem until all excess 
clearance is taken up.—H. F. BLANCHARD. 


How to Find the Trouble 
(Continued from page 69) 


and leakage of current, due to a visible or 
invisible crack in the distributor, are the 
main troubles. 

Water on the spark plugs or distributor 
may provideatemporary short circuit for the 
high-tension current, and thus prevent the 
starting of the engine. The best remedy for 
wet wires is to place them in a warm spot, 
but not so hot as to injure the insulation. 

An invisible crack in the distributor may 
prevent the running of the engine, since 
the high-tension current may leak through 
this crack rather than through the various 
wires to the spark plugs. Sometimes this 
leakage will only occur when the engine 
is extremely warm, in which case the en- 
gine may stop suddenly when very warm 
and start just as suddenly when it cools. 
The only remedy is a new distributor cap. 

The distributor brush, of course, must 
be in place and must make good contact; 
interior of cap should be clean and dry. 

Let’s return, finally, to a consideration 
of the carburetor. You’ll remember. that 
if a few explosions can be coaxed from a 
balky engine after priming, it shows that 
the trouble is probably in the carburetor. 
If the carburetor happens to be equipped 
with a small jet for low speed running, 
and another for high speed, the clogging 
of the low speed jet will stall the engine. 
The remedy is to clean out the jet. 
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The Home Workshop 


New and Useful Things to Make with Tools 








How to Build an Electric Washing Machine 


OST women declare that of all the 
work they do around the house, 
washing the clothes is the hard- 

est, and they dfeam of some day being the 
proud owner of an electric washing machine 
and looking like the immaculate ladies in 
the advertisements. 

Why not, instead of waiting 


By Edwin J. Bachman 


sides 1/16 in., start at the center line and 
nail it securely. Work both sides alter- 
nately, so that there will be no trouble 
caused by the metal’s buckling. Remove 
the temporary strips as you approach them 


side and place two of the legs in position, 
the ends being flush with the top of tub. 
Secure these with wooden clamps or with 
several small nails, and drill 14-in. holes 
through leg and tub. One hole is in the 
small strip at the top and two in each of 
the wider boards. For the fastening use 

214 in. by \% in. carriage bolts, 





for that far-off day, build your 
wife, mother, or sister such a 
machine? I have made several, 
both power and hand models, at 
the nominal cost of $25. Owing 
to the chance of accident and 
the additional expense, I have 
used the hand operated wringer. 

The machine described in this 
article is constructed mainly of 
cypress and galvanized sheet 
metal, although copper or zinc 
may be used in place of the steel. 


What Lumber to Use 


The tub sides should be sawed 
from sound lumber % or 1% in. 
thick; the edges should be square 
and the different pieces all the 
same length. The lower boards 
should be fastened together 
with sprigs and after the curved 
line has been laid out, may be 
cut to shape on the bandsaw 
or by hand. Sawing the boards 
in this manner will insure a neat 
job when the sheet metal is 
nailed on. The mill work may 
be done at the planing mill 
where the lumber is secured, and 
should not cost more than five 
or six dollars. The sides may be 
assembled temporarily by lay- 
ing them in position and nailing 
light strips across them to 
keep them from moving. 

The galvanized steel comes 
in sheets 24 in. wide by 72 in. 
long. Cut off 48 in. to form the 
ends and curved bottom of the 
tub. Scribe a line 1% in. from 
the edge on the two long sides, 





upon receipt of 25 cents. 


The One Necessary Labor-Saver 














N TENS of thousands of homes the washing machine has 


become the most essential labor saving appliance. 
great progress was made in relieving the drudgery of wash- 
ing until its invention. It is cost alone that keeps electric 

’ washing machines from being used universally. For the 
man who is handy with his tools, however, the cost of 
making an electric washing machine is nominal. 
Mr. Bachman, the author of the accompanying article, 
has built several types of inexpensive washing machines, 
both hand operated and electric, that have worked well, 
and his instructions, if carefully followed, should insure 
satisfactory results. 
For those readers who wish for more complete details, a 
larger drawing, and bill of materials, the Home Workshop 
Department has prepared a blueprint that will be sent 
A coupon for use in ordering 
it and other blueprints in the Home Workshop series will 
be found on another page. 


with the round head on the 
inside. 


The Motor Shelf 


Secure the legs on the other 
side in the same manner and 
stand tub upright. Two pieces 
of % by 2 in. stock, 26 in. long, 
are fastened to the inside of legs 
to support the motor shelf. The 
drawing shows this member with 
an area as large as the floor 
space of the machine. This is 
not entirely necessary, as the 
motor occupies very little room 
and the countershaft is not 
mounted thereon, but it will 
add to the rigidity of the ma- 
chine. The countershaft bear- 
ings may be bolted to the legs 
before drilling to receive the 
bushings. By measuring equal 
distances from the floor to the 
center of each, the shaft can be 
kept perfectly level. 

No A rotor with short paddles is 
often used in large laundry 
washers and many household 
type machines, and these are 
equipped with a reversing mech- 
anism, so that the clothes will 
not roll up in a ball. Few home 
workers are prepared to build 
so complicated a mechanism, 
so we can make the rotor in a 
simpler manner. 

One way is to make a rotor 
with a wooden partition. In 
this type the wash is divided 
and placed on each side of the 
board and the lid of the rotor 
opens directly over the edge so 








and punch or drill holes 1 in. 

apart along the entire length. These 
holes should be slightly smaller than the 
nails to be used so they will fit tightly. 
Twopenny nails are suitable for fastening 
the metal. 

The wooden sides should be set on edge 
on the floor or bench, so that the curved 
edges are upward. The wringer supports 
are placed in position between them and 
fastened with No. 10 screws 2% in. long. 
Two light strips may be nailed higher up 
the sides so that the outside measurement 
at all points is 237% in. A vertical line is 
drawn on each side, passing through the 
exact center, and another line is drawn 
across the exact center of the sheet steel. 
When applying the metal, these lines should 
correspond. — 

With the metal overhanging the wooden 





when nailing. After you have nailed the 
curved bottom, you will be surprised at 
the rigidity of the tub. 


To Make the Tub Watertight 


When the entire length has been nailed 
on, the ends should be bent over the wringer 
supports and fastened in the same man- 
ner. The 1/16-in. overlap is next ‘peened 
over with a light hammer. This will make 
a joint that is absolutely watertight. The 
side boards are held in contact with each 
other so tightly that after water has once 
been in the tub, there will be no leakage 
whatever. The writer constructed a tub 
in this manner in 1918 that has not leaked 
to date, although it is in constant use. 
This accomplished, lay the tub on its 





as to make all parts accessible. 
The board is drilled full of 1-in. holes 1 in. 
apart and is held in place by two cleats 
fastened to each rotor head. A heavy gal- 
vanized wire netting of about %-in. mesh 
is used to cover the rotor, except where 
the wooden lid is fastened on. 

Another method, which is illustrated in 
the rotor detail on page 78, makes a very 
strong barrel. The short paddle in the 
center has the advantage of not rolling 
the wash into a ball. The curved sides are 
sheet metal and are fastenéd in the same 
manner as the bottom and sides of.the tub. 
The straight sides are wooden ones, being 
made easily detachable, and are drilled 
full of 1-in. holes to allow the water to 
flow freely. 

The lid for the machine is a square frame, 
26 in. on a side, made of % in. by 38 in. 
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strips. On this is nailed centrally a 24-in. 
square of the sheet metal. This will allow 
the wooden frame to project 1 in. all 
around, eliminating the danger of cutting 
oneself on the metal edge. The cover is 
shown hinged to the tub, but the hinges 
may be omitted and the lid removed en- 
tirely if preferred. 

The simplest way of providing a drain 
is to drill a 1-in. hole in the wooden tub 
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Front and side views, showing general 


dimensions 


side opposite the drive and close to the 
bottom, and fit it with a tapered wooden 
plug. This was the standard practice for 
a long time. Lately, however, the plug 
has been replaced with a metal faucet. 
The reader may use his own judgment in 
providing an outlet. 

The countershaft is a piece of 34-in. 
cold rolled stock, 27 in. long. Two grooved 
pulleys, one 6 in. and the other 3 in. in 
diameter, are needed to fit the counter- 
shaft. They should be provided with set 
screws. 

The motor may be a standard 1/6 or 
4 hp., such as those regularly advertised 
at prices ranging from $10 to $15. It 


must be fitted with a 1%-in. grooved 
pulley. 

To drive the barrel, the ordinary 18-in. 
grooved or flat pulley is hardly positive 
enough. A six-to-one chain drive could be 
substituted here, but the purpose of this 
article is to show how the machine can 
be made at home, and few amateurs have 
shops equipped for making a chain drive. 
Instead, with a beam compass draw a 20-in. 
circle on No. 18 gage sheet steel and then 
an 18-in. circle concentric with the first 
one. After cutting out the larger one with 
a pair of heavy shears, divide the outside 
edge into an equal number of sections 
about 2 in. long. With a chisel or shears 
make a 1-in. gash at each mark. This 
gash should go to the 18-in. circle and no 
farther. With a pair of heavy pliers, 
bend the sections alternately to 45 de- 
grees on either side of the center line. 
The gashed edges should be slightly 
rounded so the belt will not be cut. With 
a 3%-in. or %-in. round belt, zigzagging 
along the circumference, we have a drive 
that is positive even if the belt should sag. 


For the Main Shaft 


The large pulley may be riveted or 
bolted to the flanged shaft. A smaller 
idler may be used-to keep the belt in good 
contact with the small pulley. 

The main shaft, which is shown in de- 
tail, has a thread cut on one end to fit 
the tapped hole in the rotor. This drives 
in the same manner as the faceplate on a 
lathe, and permits the barrel to be removed 
easily. A short flanged shaft is fastened to 
the opposite end of the rotor and runs in a 
half bearing. It is held in place by a 
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simple latch. A guard is necessary over 
the belts and pulleys. If a professional 
finish is desired, it is well to incase the 
machine in metal. When enameled, the 


TUB SIDE a . + STOVE 








The rotor and detail of its shaft 


washer will be a household utility you will 
be proud to own. 

If you wish more complete working de- 
tails of this washer and a bill of materials, 
send 25 cents for Blueprint No. 12. 


Photographic Enlargements Used 
as Advertising Signs 


SIGNS suitable for window displays and 
other commercial purposes can be 
made by using photographic enlargements 
of small printed cards or typewriting. A 
Washington, D. C., photographer recently 
made a sign 12 by 24 in. from a 2 by 4 in. 
card. When only one sign is to be made, 
this photographic process is probably ag 
reasonable as any other.—A. G. L. — 


Learn Wireless Code with This Homemade Transmitter 


peer one who makes or buys a 
radio receiving set soon becomes 
curious to read the code messages that 
he can tune in at any time of the day 
or night. These messages, he quickly 
learns from other more experienced radio 
fans, are often most interesting—news 
despatches, witty interchanges between 
amateurs, messages between ships and 
shore stations, army and navy despatches, 
and all kinds of wireless traffic. These 
messages keep many a radio “ham” up 
long after the regular broadcasting pro- 
grams have shut off for the night, because 
they are frequently as entertaining as the 
radio-phone programs. 

To enjoy them, however, it is necessary 
to master the code, and that is not so easy. 
It is like a foreign language in that it is 
much easier to learn to send the dots and 














Fig. 1—General view of the automatic 
telegraph sender 





By J. E. Pettibone 





Fig. 2—Top view, showing transmitter, 
attery, buzzer, and key 


dashes than to read them. One good way 
to learn is to make an automatic telegraph 
transmitter that will send code messages at 
varying rates of speed. Such a device is the 
one illustrated. It is practical and one that 
can be made by almost any one who is 
mechanic enough to construct a radio set. 
It has the advantages of being both efficient 
and cheap, and any number. of messages 
may be prepared quickly for use in con- 
nection with it. 

The apparatus was made mainly of 
pieces I had at hand in my own workshop. 
The operation of the machine is along the 
lines of a player piano. Suitable holes are 
punched in a length of old motion picture 
film, No. 17, Fig. 8, which is passed over 
the rollers in such a way that contact is 





made through the holes. It will be seen 
that the film has two rows of holes, so that 
if contact is made through both sets at the 
same time, one contact piece, No. 12, 
Figs. 1, 2, and 3, being connected with one 
buzzer, No. 10, and a similar contact piece 
being connected with another buzzer, prac- 
tice in reading signals through interference 
may be had. In that case, both buzzers 
should have slightly different tones. 

The old film may be obtained at a 
nominal price from almost any place where 
developing is done. It is wound on a holder, 
No. 3, Fig. 2, made from a piece of 14-in. 
brass tube bent into an inverted L shape. 
Retaining disks cut from aluminum or 
other sheet metal are provided on this 
spindle. The outer disk is held in place 
by a thumbscrew so that it may be removed 
readily. The distance between the disks is 
somewhat greater than the width of the 
film, the additional space being taken up 

(Continued on page 114) 

















Fig. 3—The punch, marking wheel, per- 
forated film, and contact piece 
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This Decorative Floor Lamp with Caned Pedestal 
Can Be Made with Few Tools 


ROPER lighting contributes much' 

to the comfort, charm, and indi- 
viduality of a living room at night. 
Poorly placed lighting fixtures of crude 
design, throwing either too much or too 
little illumination, will counteract the 
effect of furnishings that are in the best 
of taste. But even glaring and inartis- 
tic lighting can be controlled and im- 
proved by the use of well-designed floor 
and table lamps; and of those varieties 
that can be made with the tools availa- 
ble in the average home workshop, few 
floor lamps are more attractive than 
this one with its caned pedestal.—THE 
EDITOR. 


EFORE beginning the construction 

of this lampstand, it is best to make 

a frame or pattern for the upper and 

lower sections. This will make it easier to 
obtain the correct angles and good, tight 
joints. The frames can be made of any 
scrap material at hand, and should be of 
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CANING 
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Details of the frame and caning 


the size and shape shown in the accom- 
panying details. 

In making the base section four frames 
will be required. First cut the upright 
pieces, A and B, to fit in the pattern. 
Then lay out pieces C and D, so as to make 
end lap joints with pieces A and B. When 
the joints have been neatly fitted, glue 
them and nail them with small brads. 
Then_the frames are ready to be drilled 
with 3/16-in. holes, approximately 1% in. 
apart, center to center, as shown. 

The four frames for the upper section 
are made in the same manner, with the 





Tools and Materials Needed 
for Making the Lampstand: 


‘Ts tools required are: 


Hammer ¥-in. chisel 

Saw Plane 

Square Small miter box 
Brace and 3/16-in. wood bit 


The materials required are: 


36 ft. % in. by 1% in. oak, beveled 45 degrees 
on one edge, for vertical members 

9 ft. 3% in. by 2 in. oak for horizontal members 

4ft. 4in. by 1 in. oak for trim | 

1 piece oak 3 in. or % in. by 4 in. for top 

1000 ft. superfine cane, 50 ft. binding cane 

1 length of %-in. pipe for wiring conduit 

3-way electric socket and stand 

Lamp cord 

2 \%-in. or smaller bolts, 14 in. long 











By Herbert A. Mincher 





same type of 
joint, and are 
similarly drilled. 

The next step 
is to cane these 
sections. This 
is done at this 
stage because it 
would be im- 
practicable to do 
the caning after 
the pedestal was 
assembled. No 
one need hesitate 
to attempt the 
caning, because 
this is very much 
easier to do than 
it looks. It re- 
quires only a lit- 
tle patience and 
care, and the fin- The lamp complete 
ished weave or with shade 
pattern is certain 
to be much more regular and attractive than 
a beginner in caning would expect. Caning 
does not, indeed, demand the practice or 
skill required in woodwork or finishing. 

To make the cane flexible and easy to 
work with, and to keep it from breaking, 
it should be soaked in water beforehand 
and kept well dampened throughout the 
caning process. First, starting at the center 
hole at the top and the center hole at the 
bottom, weave two strands of cane verti- 
cally through each hole in the top and 
bottom members of the frame being caned. 
It is very important that these should not 
be drawn too tightly or it Will be difficult 
to push through the fifth and sixth strands 
of cane. 

















Weaving Horizontally 


The next strands are woven in a hori- 
zontal direction, alternately over and under 
each of the vertical strands. The caning 
will now appear as in detail EL, forming a 
series of parallel vertical and horizontal 
lines with open squares between. 

The next strands, which are single, run 
diagonally, from the lower left-hand corner 
to the upper right side. They go under the 
vertical pairs and over the horizontal pairs 
immediately to the right of and above the 
vertical ones, as shown in detail F. The 
diagonal lines of cane that complete the 
operation go from the lower right-hand 
corner to the upper left-hand side and 
always pass over vertical groups and under 
horizontal ones. 

The cane is fastened at the beginning 
and end, and wherever else necessary, by 
the use of small wooden plugs driven into 
the holes. When a new length of cane 
is added, the joint is, of course, made at 
a hole. It is well to make several wooden 
plugs that can be stuck in temporarily here 
and there on top to hold the cane in place 
while working. It will be found that after 
the last strand has been woven througn, 
the under layers are bound tightly. 

A little ingenuity will solve any problems 
in weaving that arise in this or any other 
piece of ordinary cane work. 

A length of binding cane, wide enough to 
cover the holes, is laid along over the holes 
and is fastened with a piece of fine cane 


that is run up through every other hole, 
passed over the binding strips and down 
through the same hole. 

After the sections have been caned, they 
are assembled. They should be glued to- 
gether and clamped until dry, care being 
taken that the joints are tight and the 
sections square. 

When they are dry, a piece of scrap 
lumber is fastened in the smaller end of 
the lower section and the lower end of the 
upper section, and a hole is bored in the 
center to take an ordinary %%-in. pipe, which 
serves as a conduit for the wiring. Two 
holesfor 4%4-in. or smaller bolts also are 
drilled. These bolts hold the upper and 
lower sections together. 

A piece of oak, approximately 4 in. 
square, fitted on top of the upper section, 
and 4 pieces of 1% in. by 1 in. oak are 
bevelled to fit around this piece, forming a 
frame to trim the cap so that no end grain 
will show. A hole ior the %-in. pipe is 
drilled through this cap. The joint between 
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Forms used for 
making the 
frames 


the upper and lower sections is also cov- 
ered with trimming pieces % by 1 in. 

A piece of %%-in. pipe is then run down 
through the center, and the light socket 
and stand are screwed on top of it. The 
pipe should be so cut that when the light 
socket is screwed on, it will draw up tight. 
The coupling on the end is used as a nut. 

The lamp is then ready for varnishing. 
Stain of any color desired can be used. 

The stand is intended for a large shade 
of the variety shown, although almost any 
style of shade of any material may be used. 





Easily Made Adjustable Bookrest 


Vi HEN reading a large volume or 
making many notes from a book, an 
adjustable rest such as is illustrated will 








Supports large 
volumes at con- 
venient angle 


HINGE 
MACHINE SCREW WITH 


add considerably to one’s comfort. The 
angle is changed by adjusting the hinged 
leg by means of a notched brass strap, 
which engages nails that project from the 
edge of the leg.—FRANK HARAZIM. 





‘THE Home Workshop is continued 
on page 90. It contains nearly 
half a hundred more useful and 
money-saving suggestions for men 
who like to work with tools. 
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Better Shop Methods 4 


How Expert Mechanics Save Time and Labor 
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Four Useful Tools that Any Machinist Can Make Easily 


Boring Chuck, Center Punch, Taper 





ee 











Center punch, scratch gage and two 
sizes of taper gages 


ACHINISTS who are on the look- 

M out for time and labor saving tools 

to add to their tool kits will find 

useful suggestions in the accompanying 

drawings, which give complete details for 

an eccentric boring chuck, a_ milling 
machine center 
punch, a taper gage, 





and Scratch Gages 





The follower or nut (7), after a 14- 
20 left-hand tap has been run in it, 
is cut with a 1/16-in. saw as shown and 
the parts on each side of the slot are 
sprung together. A hole is then taper 
reamed for a No. 1 taper pin, which is 
pressed in lightly so as to expand the 
nut. Should there be any wear on 
the nut or screw, the pin may be driven 
out a trifle and the nut closed so as 
to take up any lost motion in nut and 
screw. No adjustment, however, has 
so far been required of the original 
chuck, although it has been subjected 
to considerable hard usage. The nut 
and screw are tool steel, No. 6 being 
hardened only to the threads. The 


i huck di s 
3/16-in. setscrew (6) also is hardened. seantiteiaaiaiatnatinmeteeenaeialaats 
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The milling machine center punch is 


used for laying out centers on work quickly lines. The body is of mild tool steel and 


and accurately with the aid of a milling 
machine; it also can be used for scribing 








































































































and a scratch gage. 
The features of the , , , 
boring chuck are its Typical Boring Too) Working Details of the 
simplicity, few parts, Eccentric Boring Chuck 
and range of tool 
movement for the size HE parts are marked as 
of the chuck. The aetawwe: 
5-in. and %-in. holes 1. Chuck 
were counterbored 2. Tool holder ‘ 
d with a 3. Tool holder setscrew, 34-16, 
and reame i % in. long 
ane cession yi 4. Tool setecrew 34-16, 4 in. 
et lon 
ing the dividing head. in 
The counterbores 6. Setscrew for adjustment 
were used by Mr. S. screw 
L. Roberts, who de- — me 7. Follower or nut for adjust- 
signed and made the ment screw 
chuck, so that the If 4 agry eye ag . 
tro holes would be | jg Ort Nos. 3 and 4 are standard and 
yee arly parallel iad A ye te ” a therefore marked only on the 
possible without the —_4 (AY Mi _ipex< nmaiie ees 
necessity of boring wre PATA YT 2 nee 
them at all. we? 7 aed os 
It is interesting to yy at if A > ca 
note that Mr. Rob- * mg pete E pa . 
erts uses a set of a # <6 Tha Tap. 
counterbores all of ‘ely _-insiae of bores ¥ 
which are from .001 | 7 | a ws land oni 
to .003 in. under | + ~ | Se RSL pari Rad 
standard reamer sizes wszmra EY Surface to be fi 
and finds them serv- A » Are F when assembling 
iceable " ware re- © §o-4-Jo—| 8 
quiring dowel pins . Dial marked off © - ; 
ot me ae. In dary & 20 epee : ak “a ap 
shops where there is wie -{(G}}->0 
no complete set of a’ Hex.recess oa eS 
letter size drills, these “© ‘for wrench ; : leet’ — “ig 
counterbores are 
handy because it is iF 1g 
ream out 008. in, | Sumhmey ao be ; 
4 4 threaded or tapered 
than perhaps nearly 7o suit. : 
015, as in the latter Nole: = Setscrous ur , greotnd. 
ease the hole is more is made of 4% hex. rod 
apt to be oversize. 





the plunger is made of a 3/16-in. drill 
rod. A heavier plunger may be used if de- 


sired. The 1-in. hole 
fits over the milling 


| machine arbor, and if 











| a smaller arbor is 


used, it can be built 
up with rings. The 
hardened point of the 
plunger should be a 
close fit in the holder, 
the holes in which 
should be perfectly 
parallel with the 
sides. 

In use the plunger 
is fastened on the 
arbor just as a cutter, 
the plunger being < p- 
proximately vertical. 
Fasten the work on 
the milling machine 
table and bring it to 
within 44 in. of the 
plunger point. Lo- 
cate the first center 
and tap the punch. 
Move the table to 
the next position, us- 
ing lateral and cross 
feed dials for dis- 
tances in either di- 
rection. This will be 
found accurate 
enough for ordinary 
work and“is a very 
speedy method. 

The taper gage, 
which can be made 
in various sizes to 
suit the sizes of work 
ordinarily handled, is 
useful for finding the 
taper for every foot 
in the spindles of 
lathes, milling ma- 
chines, drill presses, 
lathe tailstocks, di- 
(Continued on page 88) 
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Yes, we will die you this 


Genuine Underwood 


Rebuilt in our own factory just like new for 


ONLY $3 down—NOT ONE CENT MORE 


Until you have tried the machine 10 full days at our expense 
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Our Factory 











VERY MACHINE is fully guaran- 
teed. New parts wherever needed. 
New enamel, new nickel, new lettering, new 
platen, new key rings—a complete, perfect 
typewriter. Impossible to tell it from a 
brand new Underwood either in appearance, 
durability or quality of finished work. 

An up-to-date machine with tv-o-color rib- 
bon, back spacer, stencil device, automatic 
ribbon reverse, tabulator, etc. In addition 
we furnish FREE waterproof cover and 
special Touch Typewriter Instruction Book. 
You can learn to operate this Underwood 


in one day. FREE 






a * 

Write Right Now 
and learn how it is possible for us to ship 
you this Underwood Typewriter upon our 
free trial plan and our direct-to-you money 
saving methods. Get the full details now— 
just sign the coupon and mail today. Get 
all the facts—then decide. 

q e e 
No Obligation 
=to buy. You don’t have to order. 

Just sign the coupon, send it to 

us and we will mail you our 
big catalog absolutely free, 
or we will ship the ma- 
chine at once if you 
will check the cou- 
pon showing you 
want it without 
waiting for 
the catalog. 


10 Days’ 
Free Trial 


You have ten full days 


ka You 


be returned to you 
if you decide not to 


This is the genuine Underwood 
Typewriter. We offer you the same 
three models of the Underwood 

writer being made and sold 
by the manufacturers today. 
Standard 4-row single shift key- 
board. Absolutely visible writing 
—the full line of typewriting is visible at 
all times. All the improvements and at- 


tachments that any high grade typewriter 
ought to have, 


Big Saving to You 


Our plan of selling to you direct makes 
possible enormous savings, which are all 
for your benefit. Send in the coupon and 
we will send you prepaid our big catalog, 
including “A Trip Through Our Factory.” 
This shows how the Shipman-Ward Rebuilt 
Underwood is the best that can be pro- 
duced at our Special Price. 


don’t have to do a thing ex- 
cept to fill in the coupon and 
send us only $3, which will 









FREE TRIAL 





z “ : , keep the type- 
Electric in which to try the typewriter . 2 
Desk Lamp  efore deciding whether you writer, and re COUPON 
¥ oa P wanttokeepit.Giveitevery ‘Wmittous 
limited ti i - 
only we offerthis handsome flexibie arm test—see for yourself—make apy any 10 y= by an ~ ard Mfg. Co. 
electric desk lamp Free with a guaran- ¢he Underwood prove its r) pman Bidg., Chicago 
teed Shipman- Ward Rebuilt Under- Pp FREE ¢ () Sena me your big bargain catalog. 
wood. Lamp has flexible arm, can be worth to you. Don’t take our ¢ 
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Handy Chart Quickly Gives I-Beam Facts 


HIS ready-reference By W. F. Schaphorst 


chart tells all about I- 
beams almost at a glance. It serves more 
quickly than a table for solving many prob- 
lems of frequent occurrence in construction 
work and gives close results for regular 
standard beams. For “special” beams, 
however, caution should be exercised in 
applying it. 

I-beams are much 
used and certainly 


therefore weighs 20 lb. per 
ft. The minimum distance 
between supports that can be obtained for 
the lifting operation is 10 ft. Can the I- 
beam lift the 4000-lb. load? 

The dotted lines drawn across the chart 
show how the problem is solved by means 
of the chart. Run a straight line through 
the 10 ft. (Column A) and the 20 lb. (Col- 
umn B) and locate 
the intersection in 























will be used more For Your Shop Notebook Column C. Then 
and more for hold- fu from the intersec- 
ing concentrated as Kt —w at ie | tion in Column C 
well as uniformly ra 400 run over to the 7 in. 
distributed loads. a = (Column E). The 
The I-beam is the +1 * intersection through 
lightest and most t+! Column D shows 
nantes steel j r that the I-beam will 
beam for most pur- Z support 7000 Ibs. 
poses. $2 +1000 ft Since the load to be 
Inasmuch asa v2 ; —— lifted is only 4000 
concentrated load 43 T* pounds, the beam is 
requires the largest wea T amply strong. In 
eogecoqhe ge a BMS F ive $1 Seo that a din. T- 
’ a ee ” = -1n. - 
based upon concen- ae at? et £ beam, all other con- 
trated loads for the ¢ ¥9 a 3 -[; ditions being the 
sake of safety. ai° sf 7~ $s ETS same, would safely 
The wavy lines < | : at ae = at support the load of 
with arrows running = | , 3 #6 4000 lbs. 
to the vertical ei, 4° \B] som 2 a Similarly, itis 
chart linesshow ata —s40 + 8 ‘i S easy to ascertain the 
glance just what 4% : Ot maximum allowable 
each chart column ce ar) ail }, span when the fac- 
means. Thus, Co- +59 4 tors in Columns B, 
umn A gives the +e +0, D, and E are known. 
length of the span in +20 72 \ #6 Or, the necessary 
feet and includes all +2 j weight per ft. of I- 
lengths from 1 ft. to \r beam may be deter- 
40 ft. Column B $30 mined when the fac- 
gives the weight of 7 20000 «6+8~)—s tors in Columns A, 
the I-beam in yo 06 {, Dand E are known. 
pounds per foot, and ; Lastly, the depth of 
includes all weights mF SCHAPHORST $0 =6ti0 )©6beam is determin- 








from 1 lb. to 200 Ibs. A B 
Column D gives the 
safe load of the I- 
beam in pounds and 
varies from 400 to 
30,000 lbs. Column 
E gives the depth 
of beam in inches from 1 to 10, as shown. 

Let us suppose that a weight of 4000 lbs. 
must be lifted. A 7-in. I-beam weighing 
240 lbs. is available. It is 12 ft. long and 


This chart saves consulting tables and mak- 
ing calculations in 
Given any three facts about a beam, the 
fourth can be ascertained graphically by 
two lines drawn through the known points are 

to intersect in C, as shown 


regard to I-beams. 











able when the fac- 
tors in Columns A, 
Band D are known. 
For loads that 
“uniformly 
distributed ’’—n o t 
concentrated—t he 
safe loads in Column D may be multiplied 
by two. Thus, the above described beam 
will support a uniformly distributed load of 
14,000 lbs., or 1400 lbs. a running foot. 


C ) E 





Cotter Pin and Staple Puller for the Hammer 


T= home mechanic, the garage repair 
man and the carpenter, when working 
on certain jobs, will find this cotter pin and 
staple puller attachment a useful addition 
to his hammer. 

A piece of stub steel is squared up at one 
end; the other end is rounded and threaded 
for a nut. The squared end is tapered 
down to a round point and bent as shown 
and a reverse taper is filed on the short end 
of the bend where it meets the round sec- 
tion. The piece is then hardened and 
drawn to a dark brown color, which re- 
moves the temper and leaves the steel 
tough and stiff. 

The hammer head is then drilled and the 
side of the hole is filed square to fit the bent 
tang, which is inserted and drawn up tight 
by the nut on the other side. The threaded 
nut is filed off smooth and the threads 
slightly battered, in order to prevent the 
nut loosening. 

The safest way to use the tang is to have 
it turned downward, as shown, although 





A hardened steel tang is fastened to the 
side of the hammer 


most mechanics would prefer it turned up, 
in which position it is somewhat easier to 
use.—C. H. S. 


Choosing Steel for Gages 


HE selection of material for gages de- 

pends largely on the gage to be made 
and its\use. For flat or profile gages and 
templates a good grade of low carbon or 
machine steel can be used. Plug and ring 
gages require a higher grade of tool steel. 
Steel for thread gages should be selected 
with great care. A fine, close grained steel, 
should be chosen. 


Popular Science Monthly. 





How to Make and Use Tailstock 
Boring Bars 








Mest machinists and lathe operators 
look upon the tailstock of a lathe as 
a part of the machine designed only for the 
holding of the dead center, drills and 
reamers. The tailstock will save many 
hours of needless time and labor and make 
for better work and bigger production if 
full use is made of it for boring. How often 
do we see a mechanic using a slim boring 
tool, set up in the toolpost of the carriage, 
taking cut after cut from a cored hole in a 
fruitless endeavor to get the hole true? 

Take, for example, bronze bushings, cast 
in halves and sweated together. These 
invariably have hard and soft spots; the 
hard spots shove the tool away so that 
unless the hole is reamed in finishing, the 
workman can bore away for hours trying 
to get a straight hole to accurate size. 

On just such a bronze bushing job, the 
writer was able to speed up his production 
50 per cent by using the slim, long boring 
bar illustrated. It was fitted with a broad 
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PR FOR FINISHING 
F— Bong ase 


CUTTING ~3" 
SEDGE 


FOR COUNTERBORING 


FOR SINGLE TOOL 
Boring tools for the tailstock 


double cutter, held with a steel wedge key. 
The bushings were roughed quickly to 
within a few hundredths of an inch of size, 
and the double cutter then finished them 
accurately to size and perfectly straight. 
The bar fits into the No. 3 socket of the 
tailstock spindle and is fed through the 
bore by hand feed, the width of the cutting 
edge being sufficient always to overlap 
any unevenness in the feeding. 

For the rapid counterboring of holes, 
the single sided tool is slow compared with 
a double cutting 3¢- or 4-in. high speed 
tool bit, placed centrally in the end of a 
stout boring bar held in the _ tailstock. 
With the single tool, many cuts must be 
taken, but with the double cutter, one cut 
is usually sufficient. 

The tailstock is admirably suited for 
holding a heavy bar and even for single- 
sided tooling purposes is ideal, as its rigid- 
ity prevents any springing away of the 
tool from the cut. 

A good bar for general use is the one 
with the slantwise tool slot on a 30-degree 
angle. This style of bar should be made up 
in several sizes. 

The advantage of bars with the square 
tool bit slot lies in the fact that tools are 
easily made by mechanics themselves by 
grinding self-hardening tool steel. 

Many a bore of an odd size, for which 
there was no reamer handy, has been 
finished up perfectly true and to size by 
the writer with double cutters made of 
square bit stock.—J. V. 





THE weight of sheet iron can be computed 
by multiplying the thickness by 40. This 
gives the weight in pounds a square foot. 
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Engineers of the 
Philadelphia Storage 
Battery Company dem- 
onstrating to an assem- 
blage of battery experts 
at Atlantic City the rev- 
olutionary features of 
the new Philco Radio 
Batteries equipped with 
“Philco Process Plates”. 
A Philco Radio “A” 
Battery, assembled in 
full view of the au- 
dience, and without 
initial charging, devel- 
oped full power on the 
pouring in of the Philco 
electrolyte—a history- 
making achievement. 
The Philco Radio “B’’ 
Battery is shown in 
the foreground. 


A history-making achievement 


in battery engineering 


Now—for the first time in history—you can 
equip your radio with batteries born the day they’re 
first used—storage batteries that are full-powered 
and 100 per cent new when you get them. 

The new Philco Radio Batteries, with their 
remarkable “Philco Process Plates”—a revolu- 
tionary development in battery engineering—are 
CHARGED DRY at the factory. Their life 
doesn’t start until you pour in Philco electrolyte. 

This means that you can now get absolutely 
fresh, charged radio batteries—not partly worn 
out batteries that have lost charge and wasted 
away in the dealer’s stock. 

Philco Radio “A” Batteries have all the 
time-tested features of the famous Philadelphia 
Diamond-Grid Batteries—the standard tor au- 
tomobiles, mine locomotives and other heavy- 
duty purposes. 


They give a uniform flow of voltage that as- 
sures absolute freedom from “cracking”, “frying” 
noises and eliminates need for constant adjust- 
ments. Because of their Philco Retainers, they 
hold their charge longer than any ordinary battery, 
they are conservatively rated and will deliver all 
the electricity the name plates say they will de- 
liver, and they are guaranteed for two years. 

The Philco Radio “B” Battery, with its 24- 
volt capacity, takes the place of 15 dry cells and 
occupies far less space. Its 12 cells are neatly and 
compactly sealed in an attractive one-piece hard 
— case—a fit companion for the finest radio 
outnht. 

Ask your radio dealer to show you these 
remarkable Philco Batteries, or go to any 
Philadelphia Diamond-Grid Battery Service 
Station. 





Philadelphia Storage Battery Company, Philadelphia ace? 
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RADIO DEALERS—Philco Dry- =~ a va" oof 
Charged “*A’’ and ‘‘B”’ Batteries let —= = a os 
you into the battery business ona > ey Ay  S 
package-goods basis, because they orcs 
are shipped to you charged but abso- _- = — ee — 6 0 S 
lutely dry. To make ready for use a L Aw Pd Fl 
- <—- coavenaney bottled “ ro ? - 

ilco electrolyte. o charging “7s 
equipment. No acid sloppage. No SLOTTED? IR Ee TAI INIER a’ oo 
batteries going bad in stock. Your "oS 





customers are sure to get fresh, full- 


fae ee batteries. ire or write 
details. 





BATTERIES “~*. y 
with the famous shock-resisting diamond-grid plates CA 








tl REID 


Star of the Movies, Plays a 


CH 





True-Tone Saxophone 


While not classed as a musical star, Wallace Reid's 
Saxophone affords him much pleasure in home entertain- 
ment. His decision to purchase a Buescher was made after 
knowing it to be the 


Choice of Professionals 


such as Tom Brown of the Six Brown Brothers; Clyde 

rr of the noted Art Hickman’s Orchestra and Colume 
bia Record Maker; Donald .Clark, expert Saxophonist 
with the celebrated Paul Whiteman’s Orchestra; J .Gure- 
wich Saxophone Soloist with Sousa’s Band, and many 
others. More Buescher Saxophones are used than the 
combined product of all other manufacturers, because 


"Easiest to Play 


You can learn the scale in an hour’s practice and play 
popular music in a few weeks. Practice is a pleasure be- 
cause you learn so quickly. You can take your place ina 
band within 90 days, if you so desire. 

Unrivaled for home entertainment, church, lodge or 
school. In big demand for orchestra dance music. A Saxo- 
phone will enable you to take an important part in the 
musical development of your community. t increases 
your popularity and your opportunities, as z.* as your 
pleasure. 


Saxophone Book Free 


“The Origin of the Saxophone” is an interesting booklet. 
It illustrates the beginner's first lesson. It tells what each 
Saxophone is best adapted for; when to use singly, in quar- 
tettes, sextettes, octettes, or in regular band or full Saxo- 
phone Band. ‘Tells how to play from ‘cello parts in 
orchestra. It illustrates and fully describes the virtues of 
each model of the Saxophone Family. Ask for your copy. 

Thousands of the most successful professionals use 
Buescher Cornets, Trumpets, Trombones and other Band 
and Orchestral Instruments. 


Free Trial-Easy Payments 


You can order any Buescher instrument without paying 
one cent in advance, and try it six days in your own home, 
without obligation. If perfectly satisfied pay for it on 
easy payments to suit your convenience. Mention the 
instrument interested in and a complete catalog will be 
mailed -free. 

BUESCHER BAND INSTRUMENT CO. 
3130 Buescher Block Elkhart, Ind. 
Makers of Everything in Band and Orchestral Instruments 

CLIP AND MAIL 
eae eae ee eS eS ee ee ee es Se ae 
BUESCHER BAND INSTRUMENT Co. 

3130 Buescher Block, Elkhart, Indiana 

Kindly mail to me Saxophone Book. 


Shall we also send you free Complete Catal 
Buescher True-Tone Brass Band Instruments? atalog of all 


SOL e oor er eee eeerereresdeoceseseorerereecoers 
eee rereresecese 


Instrument [ play fp ............ «. 








BETTER SHOP METHODS 





Simple Ring Bending Fixture 
for Forge Shop Vise 


HEN it is necessary to bend rings or 

hooks from flat or round stock, the 
bending fixture shown may be used to ad- 
vantage. It consists only of a U-shaped 
section of heavy 
barstock. This 
tool is clamped 
in the vise and 
the stock to be 
shaped is placed 
between the 
ends of the tool 
and bent to the 
desired shape. 
Several of these 
fixtures and a 
heavy vise will 
afford means 
for bending al- 
most any stock that is apt to be handied 
in ordinary work.—L. A. 





For making bends 





Handy Faceplate Straps 


T IS sometimes difficult to fasten work 
to a lathe faceplate with the ordinary 
faceplate straps. To overcome this, I have 





For holding work of awkward shape 


made up several clamps as shown. They 
have proved a great help in holding work 
of an awkward shape, and have the addi- 
tional advantage of requiring no block- 
ing.—C. W. 





An Easily Made Radius Tool 


i’ TAKES no little time to grind a radius 
tool, and without a radius gage it is 
hard to form the radius exactly correct in 
size. The accompanying illustration, how- 
ever, shows one satisfactory way to make 
a gooseneck radius tool. The method is 







- GRIND FOR 
FOCL-POST CUTTING EDGE 
DRILL- 


ROD 


Made from drill rod bent, ground, and 
ardened 


so easy that a mechanic can make the tool 
in a very short time. 

Take small pieces of drill rod of a size 
to form the radius required and bend a 
hook in one end. Grind one half of the 
hook in front as a cutting edge. After 
hardening, the tool is ready for use. 

I now have almost all sizes of radius 
tools of this type and find that they are 
excellent and do not cause any chattering 
or roughness of cut.—C. E. KLINT. 








“Why the menagerie? 


OU wouldn’t stand for a 
young menagerie howl- 
ing around the house. Why 
permit your radio set to act 
that way? It’s unnecessary. 
For just five dollars you can 
add an Acme Audio Frequency 
Transformer to your set. This 
ends the howling and distor- 
tion so prevalent in the ordi- 
nary detector unit and at the 
same time it greatly increases 
the volume of incoming sound. 
Music and the human voice 
assume their natural tones. 
No more thin squeaky voices 
and tiny elfin wails. 


You will also want the Acme 
RadioFrequency Amplifying Trans- 
former. You can use it with either 
a vacuum tube or a crystal detector 
set. It greatly increases the dis- 
tance over which you can receive 
broadcasting programs. Just the 
same price as the Acme Audio Fre- 
quency Transformer. Two stages 
of Acme Audio Frequency Ampli- 
fication with two stages of Acme 
Radio Frequency Amplification will 
give you maximum range, volume 
and certainty of natural tone. Your 
set is incomplete without them. 


The Acme Apparatus Company 
(pioneer transformer and _ radio 
engineers and manufacturers) also 
make detector units, detector and 
two stage amplifying units, the 
Acme Clear Speaker, the Acmefone, 
also C. W. and spark transmitting 
apparatus. Acme Apparatus is for 
sale at radio, electrical and depart- 
ment stores. If one is not close at 
hand, send money direct. Ask also 
for interesting and instructive book 
on Transformers. The Acme Ap- 
paratus Company, Cambridge, 
Mass., U. S. A. New York Sales 
Office, 1270 Broadway. 





TypeA-2 Acme Amplifying Transformer 


Price $5 (East of Rocky Mts.) 


CME 


for amplification 




















Popular Science Monthly, 



























October, 1922 


THE BLADE ACHIEVEMENT 
THAT ANTIQUATES OLD WAYS 


Now Comes 
the 
World’s Fastest Shave 


78 Seconds from Lather to Towel! 





NR 
aS 


—We offer it to you Things 
in a shave 
Fy 
E worked for years tomake the following No scraping No after-shave smart. No you ve never 


had before 


facts true. Now, if you ll lend us a few 
seconds reading them, we'll pay you back 
with interest compounded tomorrow. 


They change the whole shaving situation. 
Old methods are supplanted. 


shaving lotions needed, this new way. 


Sharpens itself First—a super-velvet shave, 
going over the face one time. 
We recommend your using our famous strop No scraping. 


for the same reason a barber strops his razor. 
It keeps up the keenness. It works as a part 
of each razor—there if you care to use it, or, if seconds from lather to towel. 
you choose, you can just insert new blades as Only a super-keen blade can 
you feel the need. Self-stropping is a patented - do it. 


A new shaving era Second—a quick shave. 78 
We processed a barber's edge—the keenest 
cutting edge known—on a safety razor blade! 
That's the story in few words. Valet AutoStrop feature. 

Now we offer you the It helps to give you the 
world’s fastest shave— world’s fastest shave 
a velvet shave in 78 a oe every day. 

seconds from lather to 
towel. 

We talk in terms of time, 
because the only way to 


Third—a 78-second velvet 
shave every day. The strop 
given withthe razor, keeps up 
the edge of the biade. 

Prove it—by the 

clock 


get a quick shave is with 
a super-keen blade. 
Old-time ways won’t do 
it’. Put your watch 
before you and prove it to 
yourself. 


Once over the 





Pick up a Valet Auto 
Strop Razor at your 
dealer’s. Then give it 
a whirl _—_—s tomorrow. 
Shave with your watch 
before you. 

Note'the time—78 seconds 
for a velvet shave! 











That’s our proposition. 
To you, it will prove a 
revelation. 











““Strops its own blades’"’—Shaves, cleans, 
strops without removing the blade 





face—that’s all 





. . I ’ al 
With this new edge, you Mail This a simbeners you 


run over your face one time—only. A second $1 or $5 

is not needed. 7 Valet AutoStrop comes in two styles. 
And that’s where youcut shavingtimeone-half. and $5 

And spare your face, for dull-edged blades The four dollar difference is in the superlative 
injure the skin. finish of the latter. The 78-second shave, you'll 





$1 AutoStvop Safety Razor Co. 
654 First Avenue, New York City 
Enclosed is one dollar ($1.00), for whieh 
send me one of the Model C Valet AutoStrop 
Razor sets complete. 


ROMS + <mea% Pe re NT Pe er ee ° 


Three men in four, past 35, skin specialists tell 
us, look ten years older than they are, because 
of improper methods of shaving. 





Valet Auto-Stro 


find in either one you choose. Gold plated 
and sterling silver fitted sets—ideal for gifts— 
are priced up to $25. 


REG. U. S. PAT. OFF. 


SNE NONE ns. og dial Fy dak wa ee 
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accurately made. 


8. RADIO: How to 


Golden opportunities for 


an entry blank. / 








Automobile Chassis built entirely with Meccano. 
Has workable gears and other parts and runs by 
% electricity 










Any boy can build such wonderful models as this Auto Chassis with 
Meccano because every part is a real engineering piece—pulleys, gears, 
strips, girders, rods, couplings and cranks, all perfectly designed and 
All the models, Cranes, Bridges, Towers, Wagons, 
etc., work just like the real thing. 


FULL INSTRUCTIONS. 
with each outfit, making everything perfectly clear. 


Send for These Free Books 


1. MECCANO PRopUCTS: All about model building. 
2. DICK’S VISIT TO MECCANOLAND: A boy’s fasci- 
nating experiences at Meccano headquarters. 

with Meccano that will receive concerts, lectures, etc. 
HOW TO GET THEM—All three books sent you free if you 


will write us the names and addresses of three of your chums. 
Put No. 37 after your own name for reference. 


GRAND $1250 PRIZE 
CONTEST No. 0 builds 70 models $1.50 


Hundreds of cash and other prizes. 
us for full particulars or ask your dealer for 


| ,MECCAN O COMPANY, Inc. 
Div. K, 1004 Elizabeth Ave. 
In Canada: Meccano Ltd., 11 Colborne St., Toronto 


> I Built This Wonderful 
Auto Chassis With 


MECCANO 


Engineering for Boys 


You Can Build One, Too! 


A big illustrated Book of Instructions goes 
No study needed. 


make a complete receiving set 





MECCANO OUTFITS 


inventive boys.» No. 1 builds 105 models........... 3.00 

Write No. IX (with electric motor) ....... 5.00 

No. 2 builds 151 models........... 6.00 
and up to $40. 

Sent prepaid on receipt of price if not at your dealer's, 


Elizabeth, N. J. 


Popular Science Monthly 





— = 
BETTER SHOP METHODS 





Blackboard Used in Shop for Full 
Size Drawings 


(> ENTERING the drafting room of a 
most successful designer of motor cars 
recently, I was struck by a large blackboard 
that nearly covered one side of the room. 
Upon it had been drawn a new design 
sketch. Touches of colored chalk made it 
appear almost like a real car when viewed 
across the room, and there was no question 
that the drawing gave a most accurate idea 
of what the finished product would look 
like. 

It was the practice to have the detail 
draftsraen measure up the general dimen- 





An auto designer’s preliminary layout 


sions from the board and work up the de- 
tails. Photographs of the design sketch 
were also made and used both by the man- 
ufacturing and sales departments. To 
this system of working out his designs 
full size the designer credited much of 
his success. 

The same idea should prove valuable to 
furniture and other designers, and even in 
the mechanical drafting room, where full 
size sketches could be made quickly for 
figuring out clearances of moving parts and 
for similar purposes that would not be 
served so well by a small drawing.—J. R. 





This Screwdriver Is Useful for 
Heavy, Awkward Work 


SCREWDRIVER that is a decided 
improvement over the old square rod 

and monkey-wrench type is made as shown 
in the accompanying drawing. It can be 
used in tight corners and will serve readily 
as a ratchet by slipping the wrench up on 
the round part in 


J O0h, the middle to re- 








» 
> 











immediately. Big pay, 
no lay-offs or shu 


rt. 
witha $1,000 b 
ret 


reports and cial low price. O' 
canes No obligatio U Ss 
Dept. 


nm. «Se 
467, 7003 N.Clark St.,Chicago. 


The Finger Print profession wants men 
interesting work, 
lowns. J will teach you 
quickly to become a trained Finger, Print ex- 
gu tee @ position and back it up 
ie leposit. Write at once for 
full explanation and details about A free 








We Teach You How; Easily Learned at Home; 


: A our guaranteed methods make suc- 





cess certain; write for free book, 
32, ‘How to Raise Poultry 
Soy, for Profit,’”’ Free. Don’t 












\¢ 234 delay; write today. 
The National Poultry Institute, Inc., wasmonson b. C. 








BIG PROFITS FROM POULTRY | 





lease it and drop- 
ping it down on 
Q the hexagon for the 
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BB next turn. If there 
Ae oR ROD is sufficient room, 
Ey 
6 the wrench handle 
& C++ DS 


can be swung all 
around without 
dropping off as a 











Z=— "I Diamond 
‘= Solitaire 





Special 
Price 











5% 
Cluster — 


Seven perfectly cut, blue white Diamonds are so closely set in Plat- 
inum, and so exquisite is the workmanship that the solitaire resem- 
blance is actually startling. Looks like a single 2 ct. Diamond. 
Don’t send us a penny—we’ll send the Ring entirely FREE. If satis- 
fied, pay $5.00, then send the balance in ten months, $5.00 a month. 
If not satisfied, return. 


FREE 


De Luxe Diamond 

Kk showi over 
2,000 Borgnine Dia- 
atches and 

Jewelry — ten months 


to pay on everything. 
Write to Dept. 472-R 






THE HOUSE OF QUALITY 


CAPITAL #1,.000,000 


:W-SWEET INC. 


1650-1660 BROADWAY, NEW YORK 








monkey-wrench is 
apt to do. 

For the mechanic 
mie sekiv-) Who has to screw 
re nN, a vy! 1} and unscrew tight, 
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making, this screw- 
driver is a real labor saver, and it has the 
advantage of not taking up much room 
in a toolkit. The business ends of the 
screwdriver and the wrench should be 
hardened and drawn to a purple or a color 
just this side of a blue.—H. L. 
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OMCHARGE your 
Radio Battery for a nickel / 




















“a Enjopeiie Radio Concerts and maximum receiving range are obtained 

os only when your battery is fully charged. . 

To Don’t be bothered with the inconvenience and expense of taking your 

a battery to a service station every few days for recharging. 

‘a . 

to 

in 

ull 

“A has been designed especially for this purpose. It charges your “A” or “B” 

_ battery over night without removing it from your living room. The 

~ “Pp” Homcharger is silent and clean in operation—no muss—no trouble—no dirt— 

R. Type “R” (Portable) requires no watching. ; 

Radio Homcharger De Luxe Simplicity itself. Attach to any lamp socket and connect to battery. Fully 

. automatic in operation—cannot overcharge or injure your battery. 
Constructed of thé best materials—moulded Bakelite Base—Jewell Ammeter— 
Oversize Silicon Steel Transformer. No castings to break—only the finest 

-" stampings used thruout. 

od SAFE—all parts entirely enclosed—no danger from fire—approved by Fire 

vn ioc ig Underwriters everywhere. Unconditionally guaranteed—lasts a 
ifetime. 

” An Ornament For Your Living Room 

we Beauty has been combined with utility in the NEW RADIO HOMCHARGER 

: DE LUXE. The body is beautifully finished in rich Antique Mahogany— 

va the base and fittings in a handsome dull gold. Equipped with rubber feet, 

nil it cannot mar polished surfaces. It harmonizes with the finest living room. 

i Over 50,000 HOMCHARGERS IN USE 

he 50,000 users have heartily endorsed the HOMCHARGER. Beware of 

re imitations when buying as thereis only one HOMCHARGER. Insist on 

n, Type “W” Homcharger for the genuine which bears our registered trade name, HOMCHARGER. 

lle Wall Mounting Furnished complete with attachment cord and plug, charging cable and 

a1] Over 50,000 in Use battery clips. No extras to buy. Price at all g radio, accessory and 

it electrical dealers, $18.50, or shipped prepaid upon receipt of purchase price, 

a if your dealer does not carry it. 

is Booklet illustrating the NEW RADIO HOMCHARGER DE LUXE in actual 


colors is FREE for the asking. Send for your copy today. 
‘ie : 

: ) The Automatic Electrical Devices Co. 
e ; 131 West Third Street Cincinnati, Ohio 
ie Largest Manufacturers of Vibrating Rectifiers in the World 


BRANCH OFFICES: New York - Chicago - Pittsburgh - Detroit - Dallas - Philadelphia 
m Los Angeles - Baltimore - Minneapolis - KansasCity - St.Louis -° Atlanta. 
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Now Ready ! 


The DICTOGRAPH 
Radio Loud Speaker 


jor the Home 


HE Radio public 
has been waiting 
for the Dictograph 


Radio Loud Speaker. 
Perfected by Dictograph 
Products Corporation, 
the pioneer manufac- 
turer of loud -speaking 
telephones, and world- 
famous for its sound- 
transmission instru- 
ments; the same su- 
preme quality as other 
Dictograph products. 


Years of experience have 
made possible this new 
Loud Speaker—the best 
in the world—and sold at 
a price that gives you 
DICTOGRAPH quality at 
no extra cost. The great, 
assured demand has made 
possible a reduction from 
the price originally an- 
nounced. Instead of $25, 
it is only $20—complete 
with 5 ft. flexible cord. 


See the Dictograph Loud 
Speaker at your dealer. Dealers can be 
supplied by local jobber—or inquire 
direct. 


Price 


Complete ~. with 
§ ft. exible cord 









~*~ ) 


The Standard of the World 


The Dictograph Loud Speaker is beautifully 
constructed; the cabinet is of hardwood, ebony 
finished, with die cast black enameled alumi- 
num tonearm. The horn is spun copper, 7 
——. French lacquered, non-tarnishable. 

ompletely equipped with 5 ft. flexible silk cord. 
For any vacuum tube receiving unit. No extra 
batteries required. 





quality. 








DICTOGRAPH Radio HEAD SET 


Ask for the Dictograph Head Set—the best 
Head Set in the world, regardless of price. 
name Dictograph is your guarantee of supreme 
It insures the most sensitive and ac- 
curate transmission of sound known to Radio. 


The 








DICTOGRAPH PRODUCTS CORPORATION 


220 West 42d Street 





(Branches in All Principal Cities) 


New York City 








HOW TO CONDUCT A RADIO CLUB 
E. E. Buscher 
Covers parliamentary procedure, indoor and outdoor ex- 
periments, 5,000-mile receiving sets, vacuum tube amplifiers 
and detectors, and many other subjects. 


148 pp. Fullyillustrated. Price 75¢ 
POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York City, N. ¥. 





e 

Radio Hook-Ups 

In this book are shown all the best-circuits for damped and 
undamped wave receiving sets, buzzer, spark coil and 
transformer sending equipment, as well as vacuum tube 
telegraph and telephone transmitters, wavemeters, vacuum 
tube measuring instruments, audibility meters, etc. 

Price, 7S cents 
POPULAR SCIENCE MONTHLY 
225 West 39th Street New York City, N. Y. 





Brings this 2K.Size 


Genuine 


Ose Geates ate! Ring 


$2.00 brings this genuine diamond riny for 10 days’ free | 


trial, Seven 


ALL PLATI 


rfectly cut, blue white diamonds set in 


UM by a patented process resembling a 2 


Karat single diamond. The likeness is amazing. 
No Red Tape—No Delay 


Send only $2.00 and ring comes to you charges paid. After 10 
day trial, pay balance $4.65 a month for 10 months. Price only 


$48.50. 


If not satisfactory after trial, return it and your 


deposit will be refunded. 10 months to pay on everything. 


FREE. write 

pd ROYAL 

monds: Watches, 
in our $2,000,000.00 crock 
Address Dept. 606. 














DIAMOND 


ROYA %& WATCH CO 


35-37-39 Maiden Lane -NewYok 
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BETTER SHOP METHODS 





Using a Small Chuck on a Large 
Lathe Faceplate 


HAD to ma- 

chine a large 
number of pieces 
that required a 
chuck to _ hold 
them. To hurry 
the work it was 
desirable to use 
a large lathe, but 
I had no chuck 
that would fit 
the lathe. I took 
a chuck from one of the smaller lathes and 
centered and clamped it on the faceplate of 
the large lathe. The illustration shows how 
this was accomplished.—HARVEY MEAD. 














A Ladder that Won’t Slip 


gested a man has been injured by the 
slipping of a ladder on a smooth or 
oily floor. Where special shoes are not on 
hand for the ladders and where it is not 
important to protect the floors from being 
marred, it is a 
simple matter to 
use the method 
illustrated for 
preventing lad- 
der accidents. 
Simply drill 
some holes 
through a piece 
BOS of strap iron of 
—. suitable thick- 
Ladder shoe studded ess and length, 
with screws and fasten with 
screws to the base 
of the ladder as shown. The number and 
size of screws will depend upon the size of 
the ladder and the kind of floor on which 
it is to be placed. On all but metal floors 
this device proves an effective and depends 
able safeguard.—N. G. NEAR. 





FOOT OF 
LADDER 


INSIDE 





Cutting Sheet Metal Disks with 
the Bench Shears 


(mCuLas or semicircular plates of 
sheet metal may be cut with a straight 
blade shears, if the method illustrated is 
used. A pointed set screw is threaded into 
the end of a bar and used to center the 





SHEAR BLADE. 

















CIRCLE LAID 
QUT AND CENTER 





MARKED WITH PRICK 
a POINTED PUNCH 
BAR HELD BY SET SCREW * 
CLAMPS 


As metal is revolved, blade trims to ap- 
proximate circle 


plate to be cut at a distance from the blade 
of the shears equal to the radius of the re- 
quired circle. 

The bar is clamped firmly to the bench 
in any convenient manner and the metal 
is turned while a number of roughing cuts 
are made. These are followed by a series 
of finishing short cuts, which will bring the 








edge to a fairly true circle.—A. L. 
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——— BETTER SHOP METHODS 


arge Wooden Lathe Fixture Supports 
Work for Grinding and Milling 
W HEN 'a small lathe is equipped with 


grinding and milling attachments, the 
work must be held either between centers 


















































or, in the case of the milling attachment, 
sometimes in the milling spindle chuck. It 
is often convenient to grind or mill flat sur- 
faces or work that cannot very well be 
attached to the faceplate, or held in a 
chuck or between centers. 
To overcome this difficulty, as well as to 
increase the usefulness of the lathe, an 
auxiliary back support for the work may be 
s and made of heavy lumber and quickly at- * 
ite of tached or detached from the lathe bed. <== , 
3 how The work is screwed, bolted, or clamped Nps : 
AD directly to the back piece, as shown in the This photograph was taken at Khamva Dzong, 
illustration, where two small cast-iron ver Sf Tibet, a short distance from Everest. The Ye 
) bases are screwed on so that their top sur- wearing the sun helmet is General, the Honorable 
faces can be finished ground by means of a - Cc. G. Bruce, Commander of the Expedition. 
y the cup wheel on the shaft of a small motor The H L hest Opposite, one of the members is operating the 
th or bolted to the cross slide of the lathe. g Remington Portable. Writing from Khamba Dzong 
ot on For milling, the back timber, in most on April 13, 1922, General Bruce says: “The 
3 not cases, would have to be brought nearer the Po l nt O n Remington Portable Typewriter is a very great 
being lathe bed, but the brackets can be left long success and we have it continually in use—it has 
is © gone through a pretty hard trial as we have taken 
er to A Fa r t h it over several high passes in very bad weather.” 
thod BRACKETS 
for GRINDING 
lad- 
ts. 
drill The heroic efforts of the hardy explorers who attempted to reach 
oles the “top of the world” have won the admiration of all lovers of 
“ ye true sportsmanship. 
hick- The story of this attempt to conquer the “mountain of mystery” 
— OTE EOE ee contains one of the finest tributes ever paid our product—the fact 
base ; ; that the day-by-day record of the expedition was written on a 
and and several holes drilled so that adjust- 
ze of ments can be made to suit the work in 
rhich hand. lai hate 
eaten A timber support of this kind must be 
enihe heavy and well braced, and even then is 






suitable only for light milling or grinding. 
The two brackets are made of oak planks, 


: ton. 
but they might be constructed of iron or “ g 
vith. steel bar, angle stock, or cast iron. The ¥ 
bottom is recessed to fit over the lathe bed. 
The method of clamping depends entirely 
s of upon the type of lathe. Here the bed was 





























Light of the double V type and the clamps were 
dj de of t hort lengths of bar i 3¢b ; , _ 
he 1M “Sg nS gp bee filed p= wate Service under the frightful conditions encountered by the Mount 
the |: angle. Everest Expedition may be called the extreme test of a writing 
— : — —_ nai — — ipemaanantty machine. Under this test, the Remington Portable has given final 
in the lower notch o e hard woo ‘ : oe : 
bresiatc Gee oles actedon the Ghee proof of its surpassing strength and dependability. Amid moun- 
clamp and was loosened for removing the tain cold and storm, under conditions where man could hardly 
bracket. Strap iron diagonal braces are live, this sturdy little typewriter daily tapped out the story of effort, 
essential to prevent the springing of the Saedialed d . 
work support and are best attached to the RIG SRS SUPSEMS CHGUTANCE. 
ian’ awe that hold the timber to the The Remington is the most complete of all portable typewriters 
rackets. ‘ . ; . . 
oo Ho: inninnil; ti Se Madi Ua baal Maiene —with Standard Keyboard—just like the big machines. 
AID the full length of the lathe bed so that long And it fits in a case only four inches high. 
— work may be handled, but extra bolt holes 
should be provided and the brackets set REMINGTON TYPEWRITER COMPANY 
closer together to obtain extra stiffness for (Incorporated) 
short pieces of work.—H. H. P. 
’ |. ‘ 374 Broadway, New York 
: : Sold by over 2000 dealers and 
ii Coarse Sand Is Best for Making $ all Remington Branch Offices 
 re- Concrete Send for our illustrated 
“ s $ ” 
N MIXING concrete for constructions 6 -r-ciiny, “meena —plaaaaaae 
neh . Address Room 67 
etal P that require great strength and dura- 
noel bility, select sand that contains a large 
ies __ | Proportion of coarse particles. The greater 
| the part of the sand should be coarse enough 
not to pass a sieve containing 50 linear 
divisions to the inch. —S. M. H. 
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The Hour That Counts! 


When you see a man putting in his 
noon hour learning more about his work, 
you see a man who won’t stay down. 
He’ll never be satisfied until he hits the 
top. And he’ll get there! 

In shops, factories, offices, stores, in every line 
of industry, men are holding splendid positions 
won through spare time study with the Inter- 
national Correspondence Schools. Today they are 
earning four or five times—yes, some of them 
ten times as much money as when they started. 

Employers everywhere are looking for men 
who really want to get ahead. If you want to 
make more money, show your employer that 
you’re trying to be worth more money. 

For 30 years the International Correspondence 
Schools have been training men and women right 
in their own homes. 

More than two million have stepped up in just 
this way. More than 140,000 are studying now. 
Can you afford to let another hour pass without 
making your start toward something better? 
Here is all we ask—without cost, without obli- 
gation, mark and mail this coupon] 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 7607-C, Scranton, Penna. 

Without cost or obligation on my part, please send me 
full particulars about the subject before which I have 
marked an.X in the list below:— 

BUSINESS TRAINING DEPARTMENT 

Business Management Salesmanship 

industrial Management Advertising 
(J Personnel Organization Better Letters 
(]Traffic Management Foreign Trade 
(J) Business Law Stenography and Typing 
O)Banking and Banking Law Business English 
(J Accountancy (including C.P.A.) LjCivil Service 

Nicholson Cost Accounting Railway Mail Clerk 
Hessen Common School Subjects 

Private Secretary High School Subjects 

Business Spanish ()French Cililustrating 

TECHNICAL AND INDUSTRIAL DEPARTMENT 
Fplectrie Engineering Airplane Engines 














Electric Lighting Architect 

Mechanical Engineer Contractor and Builder 
[ }Mechanical Draftsman Architectural Draftsman 
[)Machine Shop Practice Concrete Builder 


[]Railroad Positions Structural Engineer 
[JGas Engine Operating Chemistry 
[JCivil Engineer (Pharmacy 

LJ Automobile Work 





[JSurveying and Mapping 
[)Mine Foreman or Engineer CJ Agriculture and Poultry 
CiSteam Engineering (Radio Mathematics 


PIII, .cxincai nnscesaniinsbabiseiicebibpearebs secelegeneenabeepnmniniabntbeaveeeinneniene 








Occupation.................. seicibnbSaneincahodbneeecsanmemeeneniantl iveneasvens 

Persons residing in Canada should send this coupon to the 

International Correspondence Schools Canadian, Limited, 
Montreal, Canada. 


to Writers! 





WONDERFUL BOOK—read about it! 

; Tells how easily Stories and Plays arecon- 
ceived, written, perfected, sold. How many 
Uritinc who don't DREAM they can write, suddenly 
. "afl find it out. How the Scenario Kings and the 
Story Queens live and work. How bright men 
and women, without any special experience, 
learn to their own amazement that their sim- 
plest Ideas may furnish brilliant plots forPlays 
and Stories. How one’s own Imagination may 
provide an endless gold-mine of Ideas that 
bring Happy Success and Handsome Cash 
Royalties. How new writers get their names 
nto print. How to tell if you ARE a writer. 
+ wd to a your Be ge ~ongs weave 
lever word-pictures and unique, thrilling, 
realistic plots. How your friends may be your worst judges. How 
to avoid discouragement and the pitfalls of Failure. How to Win! 
This surprising book is absolutely free. No charge. No obliga- 
tion. Your copy is waiting for you. Write for it xow. Just address 
AUTHORS’ PRESS, Dept.233, AUBURN, NEW YORK 
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“HOW | BEAT THEGAME” 


The Inspiring Story of how one poorly’paid garage 
mechanic won success, his own business and a big 
income. Tells how you can increase your salary 
from 100 to 500%. Send for it today FREE. 
Ambu Engineering Institute 
Dept. 49 2632 Prairie Ave., Chicago, Ill. 














BETTER SHOP METHODS 





Full Floating Reamer Holder In- 
sures Accurate Reaming 


By Joe V. Romig 


F OR very accurate reaming work, floating 

reamer holders are used because they 
allow the reamer to adjust itself to any 
slight misalinement between the bore and 
the true axis of the lathe spindle. Reamers 
held rigidly will invariably trail a mark 
through the bore and also they are apt to 
cut large and untrue. While there are 
many types of floating reamer holders, one 
of the best and most sensitive is the full 
floating, ball bearing type, as shown in the 
accompanying drawing. 

As the parts are made mainly of cold 
rolled steel shafting, any mechanic can turn 
up and make this full floating holder. The 
design incorporates a ball bearing thrust 
feature, in conjunction with the familiar 
Oldham’s coupling. This coupling allows a 
slight movement in any direction sufficient 
for the requirements, and the ball bearing 


LC. 


UY 


oe 


Ball bearings make this holder sensitive 





feature permits the fore part or reamer 
holding part to roll and adjust itself to the 
center of the bore. 

The construction of the holder is simple. 
The rear part, being turned to fit the hole in 
the turret, is tapped for, the connecting 
screw and is fitted with a spring at its bot- 
tom side to support the weight of the fore 
part. This spring makes for the cen- 
tralizing of the fixture, as otherwise the 
weight would pull the whole below the 
center line. 

The coupling part is turned up out of soft 
steel, and is drilled and slotted to the sizes 
given in the sketch. The %-in. holes allow 
the disk to play freely over the connecting 
screw. " 

The fore part is turned up and bored to 
fit the reamer shank, or bored to a size 
large enough to use bushings for the smaller 
reamer shanks. 

The through hole is of %-inch size. The 
connecting screwhead overlaps the edge of 
the hole and holds the whole assembly 
together, the under surface of the head 
sliding in the bottom of the bore. Both 
surfaces of the two end parts, which form 
the ball race flats, must be case hardened. 
The balls used are 14 inch diameter for the 
size of holder shown, and this holder will 
take care of any size reamer up to 214 inch 
diameter. 

\ Pins are inserted in the two end parts and 
engage opposite slots in the center disk. 
Since the accuracy of the alinement of the 
whole tool depends upon these pins and 
their slots, care should be taken in the 
machining of the holes and slots. 


Complete Vacuum Tube 
“a Ven 


B Theory 
E Instruments 


S Text Books 
T Service 


Send for Free Booklet 


NEW YORK WIRELESS INSTITUTE 
258 Broadway, New York —Dept. 400 














DOUBLE HEAD 


§ RUSH your name and address 

y and we will tell you HOW you 

can get ths RADIO SET 
ABSOLUTELY FREE. | 
« RADIOSET comes to you | 
: complete, with single slide } 
tuning coil, crystal detector \ 

and phone condenser. AND 

DOUBLE HEAD PHONES. 

No Batteries Required. 
No experience. 
Write To-day for Free Radio Flan 
HOME SUPPLY Co. 


110 Nassau St., Dept. 558 
New York City “ 











LASS PINS 


FREE CATALOG its ano‘numocn in cuass | 

















Pwenew” Either pin illustrated made with any 3 let- 
\ iy ters and 2 figures, one or two colors enamel. 

PIRGS 240) Silver plate, ea., $2.00 doz. Sterling 
QF silver, 400 es., $4.00 doz. Write for catalog 
WH7n2_0f sterling and solid gold pins and rings, 


J 3499) 
Bastian Bros.Co, 450 Bastian Bldg., Rochester, N.Y. 



























WORLD'S : 
LARGEST MANUFACTURERS . 
OF HIGH GRADE BAND AND 
ORCHESTRA INSTRUMENTS 












You Can Play This 
Popular Instrument 


Learn a tune in one hour. Many 
without musical experience have 
done so; you can too. 

Exclusive features and improve- 
ments make Conn the world’s finest 
saxophone—easiest of all toplay. Used 
and endorsed by most famous artists 
and popular cuchemece-tabasn Jones, 
Henton, Smith, Biese, Elkins and 
many others. Double your income 


~ —] 
PAUL BIEGE. 


Free 


-and pleasure. Play the instrument Handsome 


the big stars choose. 


Free Trial; Easy Payments. Send "CW Saxo- 


coupon now for details, ppeeenone 
showing a 
ad G. Conn, Ltd. models. 
Conn Bldg., Elkhart, Ind. Send cou- 
Conn New York Co., 233-5-7 W.47th pon today. 


Conn Chicago Co., 62 E. Van Buren 
Conn Detroit Co., 243 E. Gr. River 
Conn Seattle Co., 1609 Third Ave. 
Conn New Orleans Co., 317 Baronne 
Conn Portland Co., 127 Tenth (Ore.) 
Conn Cleveland Co., 1220 Huron 
Conn Atlanta Co., Auburn & Ivy 








/ C.G. nag Ltd., 832 Conn Bldg., 























et eae ee, freetrial,easy 
payment plan. (Mention instrument.) 

Name 

Street or Rural Route 

County 

City State 
Instrument. . 
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' BETTER SHOP METHODS 





Clamp and Gage for Numbering 
with Steel Stamps 


HEN serial numbers or letters have 

to be stamped on name plates or 
other work, it is often best to use a holder 
and gage such as is illustrated. The base, 
preferably an iron 
block, has hole at 
each end tapped 
for 14-in. thumb- 
screws. The clamp 
and gage plate is 
a short length of 
ly by 1 in. stock 
drilled at each end 
to correspond with 
the thumbscrew Clamp winks serves as 
holes. This ar- — 
rangement will be appreciated by any 
one who has tried to stamp a straight row 
of figures.or letters guided by the eye 
alone.—J. P. 














Rebabbitting Bearings Easily 


‘tO ~ of the quickest and easiest expedi- 
ents for rebabbitting connecting-rod 
or crankshaft bearings in a gas engine is 
wrapping the shaft with a piece of well 
oiled paper, tying it with a piece of twine 








Cord forms core for oil grooves 





arranged in the same shape as the desired 
oil grooves, and pouring the metal. The 
thin paper filling affords a clearance and 
makes unnecessary excessive scraping; and 
the channels formed by the twine take the 
place of grooves cut by hand.—A. G. 





Repairs Made by Electroplating 


HE loss of even a small fraction of an 

ounce of metal from some part by wear 
often makes it necessary to make or pur- 
chase a complete new part, meanwhile 
tying up the whole machine tool. In many 
cases, however, worn parts can be restored 
to théir original dimensions by depositing 
on them electrically a film of metal—nickel 
is good on account of its hardness-—of the 
requisite thickness. 





e The part is cleaned thoroughly and 
= dipped into melted wax. When the film of 
x0- wax has cooled, it is scraped away from the 
ook ‘| surfaces that require treatment and the 
y all part is immersed in the plating bath. As 
| the metal is deposited very slowly, it is easy 
Ou- to work to very close limits; yet, if suffi- 
lay. cient time is allowed, the deposit may 


attain a thickness of 1/10 in. or more. 

If the operation is properly carried out, 
the nickel adheres to its foundation very 
4 tenaciously and is quite continuous and of 
even thickness throughout. In this way 
expensive and heavy items, such as crank- 
shafts, cylinders, and pistons, can be made 
- serviceable again at a cost far smaller than 
that of a new part. At the other end of the 
scale, very slight wear in delicate machin- 
ery, in which close adjustment is essential, 
e may be put right by a metal film of the 
- | exact thickness required.—F. H. SWEET. 

















What sin the Name 
Otoco 


TRADE MARK REG. U.S. PAT. OFF. 


Radio Supplies Made Right 
for Superior Results 


The first Cotoco products were Honeycomb 
Coils. We still make them, second to none 
in quality. Designed by an organization 
of Radio Experts, and made to con- 

form to highest standards of electrical 
and mechanical excellence, Cotoco Prod- 
ucts are Right. Buy by the name 
Cotoco and you'll never change. The 

reason is in-built excellence. 































Cotoco Variable 


Air Condenser Cotoco 
Minimum electrical Amplifying 
losses, smooth con- Transformer 
trol, sharp tuning for Audio 
and rugged me- F 

chanical construc- requency 


tion are the fea- 
tures that make 
this condenser 
the one for your 
get. 


You can 
see it’s 
Better 





Cotoco Users are 


Doing Wonders 
with Loop Aerials 





You will appreciate this trans- 


former. Designed to give 
: J greatest amplification with 
Ample range, superior selectiv- little if any distortion. Splen- 


ity, and astonishing reduction 
in static and all other distortions 
are secured with loop aerials by 
the use of the Cotoco method 
of radio frequency amplifica- 
tion. You'll not be satisfied 
until you are getting such 
improved results. 


didly finished for lasting service. 





Cotoco Amplifying Trans- 
former for Radio Frequency 


Here are two of the compact trans- 
formers for Radio Frequency Ampli- 
fication that have made loop aerials 
available to all, and this with practical 
elimination of: ‘‘static.” If you want 
your set to serve you well, static or no 
static, loop aerial or ordinary, here’s the 
solution. A tapped transformer. Con- 
nection Diagram for two or three stages 
of amplification in every package, 0 or 
write us for it—FREE. 





Cotoco Products are 
Sold by Good Dealers 


everywhere, but there’s a chance 
your dealer may not carry the line. 
Send us his name and address and 
we will forward 


Free Connection Diagram 


for Loop Aerial set and see that he 
gets the Cotoco products you want. 


COTO - COIL COMPANY 
87 Willard Ave., Providence, R. I. 
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BETTER SHOP METHODS 





Four Useful Tools 


for the Machinist 


(Continued from page 76) 





viding heads, and drill 





















































chucks. In use the gage Orvlt One. © | 
FURNITURE is forced into the taper palin \ 2 he al D | an 
a and the two parts being [e@ & 0/e Fé ik | cal 
a snug fit conform with += lata “a : -—je - 
e a sufficient degree of accu- Fd . GEO < ~F | alt 
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Johnson’s 


Wood Dye 


With Johnson’s Wood Dye in- 
expensive soft woods, such as 
pine, cypress, fir, etc., may be 
finished so they are as beauti- 
ful and artistic as hardwood. 
Johnson’s Wood Dye is very 
easy to apply—it goes on easily 
-and quickly, without a lap ora 
streak. It penetrates deeply, 
bringing out the beauty of the 
grain without raising it—dries 
in 4 hours and does not rub 
off or smudge. 

Full instructions for finishing all 





scale with either 1/64-in. 





lever-block. 9. Standard rule 





or 1/82-in. gradations is 
set in the bar flush with the top. 

By actual trial the cam lever was found 
to be more satisfactory than a setscrew, 
for tightening slider in position on bar. 
It is let into the side of the slider and bears 
on a hardened, crescent-shaped shoe. The 
scratch point is a piece of drill rod fastened 
with a screw in the side of the bar and 


The cam lever is hardened and a slight 
pressure locks it. The bar should be a 
good sliding fit in the slider body. 

The eccentric boring chuck and the taper 
gage were designed and made by Mr. 
Roberts; the milling machine center punch 
and the scratch gage by Mr. Frank Killam. 





located so that when the line on the slider 
plate is set at zero, the point is even with 
the working surface of the slider. The 
point should be sharpened with an oil stone. 





TAPER GAGE 
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Racine, Wis. (Canadian Factory—Brantford) 


Please send me free and postpaid your Instruction 


Book on Home Beautifying and Wood Finishing. 














Illustrated at left is the taper F223; which 


has only 3 parts. 1. Inner ha Outer 
half. 3. Spacer. It can be made in other 
sizes. The method of using it is shown in 
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the small detail. At the right is shown the 
milling machine punch. 1. Holder. 2. 


unch. 3. Spring. 4. Spring retainer. 
5. Spring retainer screw 











Wooden Casing Stiffens Long Gage 


ie THE construction of some large castings 
it was necessary to use a gage to test a 
circular bore of approximately 10 ft. to 
determine if it deviated from a true circle. 

A gage 10 ft. long would have been hard 


il 
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The best dealer in paints here is.................. to handle and quite expensive if made en- 


tirely of metal. Instead, 14-in. square bar 
stock was used, stiffened with a split 
wooden casing about 2 in. in cross section, 
as shown in the accompanying diagram. 
This made a very straight and stiff gage, 
light enough to be lifted about by hand and 
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accurate to the thousandth part of an inch. 
It was also inexpensive to make.—R. G. 
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BETTER SHOP METHODS 





Core-Box Plane and Router for 
the Pattern Shop 


By Henry S. Laraby 


bpm core-box plane is an improvement 
on the old-fashioned right-angle type 
and has the additional advantage that it 
can be used as a router. : 
The frame should be made of cast iron or 
aluminum. With three knives of different 
lengths, any size of core-box from 1 in. to 
514 in. can be worked out. Before the 
plane is used, the work is usually roughed 
out to within 1/16 in. of the finished size by 
means of a circular saw or gouges. A cutter 


































Pam 


LOCKNUTS 
EXAMPLES OF WORK 


Handles many varieties of recessed 
planing 






of the proper length is then fastened in the 
plane and it is run over the work, the knife 
swinging to the set radius. The frame pro- 
vides a very good bearing and guide. 

All kinds of forms are possible if the 
necessary knives are used. The plane can 
be used on irregularly shaped work by 
screwing strips of wood to the side of the 
work to guide the plane in following the 
desired shape. To my mind this is one of 
the handiest tools in the patternmaker’s kit. 





Axles Machined with Aid of 
Tapered Calipers 


ol MACHINING the end tapers of auto- 
mobile rear axle shafts, I have found it 
difficult to obtain a taper measuring instru- 
ment that could be used close up to the 
tailstock or chuck, while the work was still 





Can be adjusted for taper and thickness 


in the lathe. So I devised this taper 

measuring caliper, which fully meets the re- 

quirements. The blades are held between 

two cup washers and tightened with a nut; 

they can, therefore, be adjusted to any de- 
sired taper.—D. E. CRABB. 



















Why Not Have a 
“Glory Room”? 


“That is the inviting and in- 
spiring term which a famous pub- 
lisher applied to his own Cypress 


Sun-parlor. The same idea begets a hunger 
for a Cypress Sleeping Porch. It is not at 


all necessary to wait until we build a new 
house. Why not ‘tack one onto our present home’? 
It is always possible—and always a fine investment, 
entirely aside from the delight of using it. That 
very helpful, foresighted, broadminded and kindly- 


intentioned group of men known as the Cypress Association 
have employed some of the best talent in the country to 
provide thoroughly practical—really usable—as well as highly 
artistic, plans i the free use of those who really care. Of 
course, they hope to thereby broaden still further the wide 
preference for Cypress, ‘the Wood Eternal’ for all non-rot 
applications, but that is only natural and does not detract 
from the great and lasting benefit to the public due to ‘an 
educated insistence on the best wood for the given pur- 
pose’”.—J, B. C. 


Vol. 35 is the Sun Parlor and Balcony Book. 48 pages. 
32 pictures. 1 “For Health,” a special supplement. 7 
working plans with full specifications. FREE on re- 
quest. Write. (Also ask for Vol. 43, a surprise book.) 


SOUTHERN CYPRESS MERS’ ASSN. 
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| THR HOWUR WORKSHOP 


¥Oo> 1249 Poydras Building, New Orleans, Louisiana 2 a 
sein or 1249 Graham Building, Jacksonville, Florida ofa, 


Insist on TRADE-MARKED CYPRESS at your local lumber dealer’s 
If he hasn’t it please advise us promptly and we will see that you are supplied. 








“THE VALUE OF MONEY 
IS MEASURED BY THE 
PERMANENCY. OF 
WHAT IT BUYS.” 
John Bemer Crosby 
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Does ALL Sawing 
‘Better and Easier 


At last the saw of saws 
‘—no tool kit is complete 
without ATKINS No. 93. 

Every man who uses a 
saw should be interested in 
this wonderful new saw 
from the great ATKINS 
factory. 


The new ATKINS Uni- 
versal No. 93 is all saws 
in one. Note the tooth 
edge with three styles of 
teeth — designed by At- 
kins experts for  cross- 
cutting, ripping, or miter- 
ing. And remember it’s 
made of ‘Silver Steel’ and 
taper ground — exclusive 
Atkins features, backed 
by the Atkins guarantee 
that it will cut faster and 
easier and hold its edge 
longer. 


Before you buy any saw 
—find out about Atkins 
No. 93—the new saw made 
for YOU. Ask us for a 
description and name of a 
dealer who can supply you. 


“SAW SENSE” 
Sent You FREE 


This useful book shows 
and describes the best saw 
for every cutting use, tells 
you how to buy and care 
for saws, gives interesting 
facts on building. Sent 
you FREE on request or 
just write your name and 
address on the margin of 
this page and mail it to — 


| E.C. ATKINS & CO., Inc. 


Dept. R, Indianapolis, Ind. 
Makers of “Silver Steel’’ 
Saws and Tools, Handled by 

Leading Hardware Jobbers & Dealers, 
Mill Supply Houses and 
Factory Branches 

All Over The World 














{® 





Popular Science Monthly 





Home Workshop 


(Continued from page 75) 








Craft Work Designs Made with Shadows 


VERY home worker who 
has ever attempted !to do 


artistic handiwork and is interested in 
the decorative crafts, finds continual diffi- 
culty in obtaining good designs for use as 
ornaments. This is equally true in regard 


tostencil ornaments 


By E. Bade 


If any sort of a regular 


or symmetrical object, even 
so simple a one as a cube, a washer, or a 
coin, is placed upon the glass and the lamp 
is turned on, a shadow design will be 
thrown upon the sheet of paper placed be- 


low the glass. This 





for woodwork, de- 
signs for tooled 
leather book covers, 
patterns for textiles, 
or ornamental units 
and borders for 
handmade jewelry, 
hammered brass and 
copper work, wood 
carving and embroi- 
dery. 

To originate real- 
ly good designs re- 
quires much time, 
energy, and innu- 
merable experi- 
ments on the part of 
even a trained de- 
signer. On the other 
hand, to take ready- 
made designs from 
books and commer- 
cial stencils is never 








is because the light 
reflected by each of 
the four mirrors 
casts an individual 
shadow, ‘each over- 
lapping the others. 

Many of the de- 
signs obtained in 
this way are most 
wonderful, not only 
in shape but in tone 
relation. The over- 
lapping lights and 
darks make several 
shadows of gray 
that are harmoni- 
ously related to 
each other and in- 
variably in pro- 
portions that are 
delicately balanced 
and pleasing to the 
eye. All the de- 








The central figure was formed with 3 

















Made with 4 triangular 

stone blocks placed in 

the form of an open 
Maltese cross 


by 
simple method that en- 
ables the craftsman to 
originate innumerable de- 
signs to serve the purposes 
of whatever work he has 
in hand. 

The apparatus necessary 
makes use of shadows cast 
by an arrangement of mir- 
rors in conjunction with an ~ 
electric or other light. Four 
mirrors of equal size are 
provided with brackets 
made from strips of brass or 
heavy wire, as illustrated, 
and arranged about an in- 
verted lampshade, so that 
they are spaced at equal 
distances and angles from 
the light. The brackets 
should be bent soasto throw 
the light downward on one 
spot immediately below the 
lamp. 

The apparatus is com- 
pleted by a pane of glass 
blocked up so that it rests 
an inch or two above the 
table. 





satisfactory to 
the true crafts- 
man, because 
many of the de- 
signs are hack- 
neyed, common- 
place, and inap- 
propriate. 

This problem 





washers of different sizes; a rectangle, 
triangle, hexagon nut, and similar simple 
objects provided the other patterns 


may be solved’ plate. The de- 
a uniquely 


signer needs to 
do is to copy the 
design, either 
freehand, by 
tracing, or by 
exposing a sheet 
of photographic 
printing paper - 
under the glass 


sign can be modi- 











The shadow designer with its 
4 mirrors arranged symmetri- 
cally about an inverted lamp- 
shade so that the light is 
thrown downward upon a 
raised piece of glass that carries 
the object Facade for cast- 
ing the quadruplicate shadows 

















Four pointed blocks, 

each with one side 

rounded, arranged in 
open formation 


fied to suit the place in 
which itis to be used. Ifin 
color, substitute colors for 
the grays in the toned areas 
in the shadow design. 

Other arrangements of 
mirrors can be used, or 
even the direct light of a 
3- or 4-bulb fixture, used 
without mirrors. Raising or 
lowering the pane of glass 
in relation to the table will 
also be found to vary a 
design materially without 
any other alterations. Ob- 
jects for casting shadows 
may be of the simplest 
variety — buttons, paper 
clips, regularly placed and 
spaced matches, wheels, 
gears, toy blocks, and other 
odds and ends. 


With this interesting, 


easy, and practical method 
of obtaining good working 
designs, no home worker 
need ever be at a loss for 
decorative motives at once 
artistic and original. 
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THE HOME WORKSHOP 








WIN A PRIZE FOR YOUR 
BEST IDEA 


aeeree you make some- 
thing that is particularly novel 
and useful, or discover some new and 
valuable way to use your tools to 
better advantage, think of the Home 
Workshop Department. It exists pri- 
marily to publish just such ideas and 
not only pays well for them, but 
awards each month a first prize of $15 
and a second prize of $10 for the best 
suggestions sent in by readers and 
contributors. 

Your letter or manuscript need not 
be long; in fact, the shorter it is, the 
better, provided it explains the idea 
clearly and contains sufficient data in 
the way of description, sketches or 
photographs for purposes of preparing 
the illustrations. 

The prize-winners for October are: 


FIRST PRIZE, $15: Herbert A. 
Mincher, Youngstown, Ohio, 
“Unique Floor Lamp with Caned 
Pedestal Can Be Made with Few 
Tools” (see page 75). 


SECOND PRIZE, $10: Glad- 
stone Califf, Richland, Ia., “Tool 
Grinder Provides Power for Sand- 
papering Machine’ (see page 93). 











Make a Radio Set 


OW is the time to make a radio receiv- 
ing set, to prepare for fall broadcasting. 
The most popular set is the vacuum tube 
detector set using the regenerative circuit, 
with two stages of audio frequency ampli- 
fication. Full details for making this set 
can be obtained by sending 25 cents to the 
Blueprint Editor for Home Workshop 
Blueprint No. 6. It should be noted that 
the set can be made up first as a single tube 
receiver and the amplifying steps omitted 
or added later, if preferred. 
Many letters have been received from 
our readers, telling of success in making 
the blueprint set. 





Coupon for Ordering Blueprint 


Blueprint Service Dept. 
Popular Science Monthly 
225 West 39th St., New York 
GENTLEMEN: 
Send me the blueprint, or blueprints, 
T have checked below, for which I in- 
close....cents in stamps or coin: 








No. Title Price 

1. Sewing= Table. «...cc..:¢ 6:00-0:00 25¢ O 

2. Smoking Cabinet.......... 25¢ & 

3. Book Trough End Table... .25c oO 

4. 30-ft. Monoplane Glider... .50c oO 

5. Kitchen Cabinet.......... 25¢ O 

6. V.T. Radio Receiving Set..28e LI 

8. Shaving Cabinet..... ..... 25¢ oO 

9. Arbor with Gate and Seats. .25c 0 

eS ee 25¢ Oj 

11. Bench and Tilt-Top Table...25c O 

12. Electric Washing Machine...25¢ LJ 
TROND 650 cies ha iia cess se etn tac s 

(Please print) 

SINR ed cine wicuaeeore sie s emineiie Garis icrmise 
City and State......... vedere onan’ o.086 
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Teeth You Envy 


Are brushed in this new way 


Millions of people daily now conibat 
the film on teeth. This method is fast 
spreading all the world over, largely 
by dental advice. 

You see the results in every circle. 
Teeth once dingy now glisten as they 
should. Teeth once concealed now show 
in smiles. 

This is to offer a ten-day test to prove 
the benefits to you. 


That cloudy film 


A dingy film accumulates on teeth. 
When fresh it is viscous—you can feel 
it. Film clings to teeth, gets between 
the teeth and stays. It forms the basis 
of cloudy coats. 

Film is what discolors—not the teeth. 
Tartar is based on film. Film holds 
food substance which ferments and forms 
acid. It holds the acid in contact with 
the teeth to cause decay. 

Millions of germs breed in it. They, 
with tartar, are the chief cause of pyor- 
rhea. Thus most tooth troubles are 
now traced to film, and very few escape 
them. 


Must be combated 


Film has formed a great tooth prob- 
lem. No ordinary tooth paste can ef- 


Pepsaodent 


REG.U.S. 


The New-Day Dentifrice 


Endorsed by modern authorities and 
now advised by leading dentists nearly 
all the world over. All druggists supply 
the large tubes. 


fectively combat it. So dental science 
_ for years sought ways to fight this 

m. 

Two ways have now been found. 
Able authorities have proved them by 
many careful tests. A new tooth paste 
has been perfected, to comply with 
modern requirements. And these two 
film combatants are embodied in it. 

This tooth paste is Pepsodent, now 
employed by forty races, largely by 
dental advice. 


Other tooth enemies 


Starch is another tooth enemy. It 
gums the teeth, gets between the teeth, 
and often ferments and forms acid. 

Nature puts a starch digestant in the 
saliva to digest those starch deposits, 
but with modern diet it is often too weak. 

Pepsodent multiplies that starch di- 
gestant with every application. It also 
multiplies the alkalinity of the saliva. 
That is Nature’s neutralizer for acids 
which cause decay. 

Thus Pepsodent brings effects which 
modern authorities desire. They are 
bringing to millions a new dental era. . 
Now we ask you to watch those effects 
for a few days and learn what they mean 
to you. 

The facts are most important to you. 
Cut out the coupon now. 





10-Day Tube Free ‘** 








THE PEPSODENT COMPANY 
Dept. 346, 1104 S. Wabash Ave., Chicago, III. 


Mail 10-day tube of Pepsodent to 


Only one tube to a family 
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First among the things that explain the 
preference of two generations of skilled 
machinists for Starrett Tools is the fact 
that there are no “seconds.” A man can *f 
rely on the a py accuracy of a Star- 
rett Precision Tool as he can on the word 
of his best friend. 

Write for Catalog No. 22 Wand the Supplement 
describing the new Starrett Tools. 


{ THE L. S. STARRETT CO. 


The World’ s Greatest Toolmakers 
Masufacturers of Hacksaws Unexcelled 


ATHOL, MASS. 


For chose who prefer.a one inch move 
mene of the screw, ides 


Prdjections, etc., 
thousandths of an inch. 
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Constructing an Enameled Wall 
Cabinet for the Small Bathroom 


By Clifford A. Butterworth 


FOR the small bathroom, where there is 
no room for built-in drawers or a cup- 
board, this wall cabinet will prove conve- 
nient. It has a closed compartment for 
medicines, two shelves, and two good sized 
drawers in which towels may be kept. 
Made mainly of 34 or 1% in. whitewood, 
it is glued together, with a few nails for 
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Fecnt and end views with suggested 
imensions 


reinforcement where necessary. The finish 
is white enamel. 

The back is cut 21 by 2034 in., and pro- 
jects 134 in. above the top. The top pro- 
jects 14 in. at the front and sides. A -in. 
strip is fitted over the door and shelf com- 
partment. The door frame is made of 4- 
in. stock 2 in. wide. The corner joints and 
section through the frame is shown in the 
door details. Either a mirror or a thin 
wooden panel can be used. 

The drawer fronts are of 34-in. stock, the 
sides of 44in. The sides are fastened to the 
front with glue and nails, the joint being 
made as in the left-hand drawer detail. The 
bottom is 14-in. stock and fits into grooves 
cut in the sides as shown. The drawer 


i 








1! 
a 
iit 
re 





































THIS 36 LB. 1/4 H. P. GUARANTEED 
GRINDER AND BUFFER 


Thousands are now use, giving un- 
failing satisfaction, in shops, garages, 
hotels and households. Keeps tools and 
cutlery sharp and silverware burnished. 


Its 6 in. abrasive wheel and 7 in. buff do 
better work and are more convenient to 
operate than the small wheels usually found 
on tools of this class. 


Motor is % h. p.- (tested for 50% overload) 
110 volt, 60 cycle, split-phase, A. C., totally 
enclosed and dust proof. Its speed of 1740 
r.p.m, gives just the right periphery speed to 
the large wheels. 


F. 0. B. 
CHICAGO 


BARGAIN OFFER $9 ‘ 


A Guarantee Service Tag, wired to each motor ° 
insures perpetual free consultation service— 
and a new motor in exchange for the old one should defects develop within 

1 year of its purchase. You save about 50% at our price.............. $25.00 
Wire wheel for tire repair work $1.50 extra. 

Motor alone, for running washing machines, ventilating fans, cream 
separators—all kinds of machines ...............s0ceeeeecceecvees $13.50 


Send cash with order. Our guarantee protects you fully. 


NORTHWESTERN ELECTRIC COMPANY 
410-420 So. Hoyne Ave., Chicago 


































1s ———— ——| 
' Mili 


How the door and drawers are constructed 


fronts are beveled off 3/16 in., and the 
drawers are fitted so that they project that 
amount when closed, as indicated in the 
side view. The door and drawers are fitted 
with knobs. The open shelf is made of 14- 
in. stock and is either dadoed into the end 
and partition or supported by small cleats. 
A shelf also may be fitted in the medicine 
compartment, if desired. 

When the cabinet is completed, the nails 
are set and it is given a coat of flat white 
paint. The holes are then puttied, and it 
is given two coats of of enamel. 





A GARAGE that specializes in polishing cars 
makes its own body polish. This produces 
a fine luster that does not collect dust or 
show rain streaks. Although not a cheap 
polish, it is less costly than the usual pol- 
ishes sold in cans or bottles. It consists 
of % gal. turpentine, 4% pt. paraffin oil, 
2 oz. oil of citronella, and 1 oz. cedar oil. 
These are thoroughly mixed, applied with 


until dry—T. S. F. 








a soft cloth, and rubbed lightly and briskly ' 
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Tool Grinder Provides Power for 
Sandpapering Machine © 


FOR finishing and polishing round pieces 
of wood, such as boudoir lamp bases 
and shafts, a sandpapering machine can 
quickly be rigged up with the aid of an 
ordinary tool grinder. The grinder is 
clamped in a wooden holder by means of a 
strip of wood and two bolts, as shown, and 
this holder is held in the vise. The spindle, 
from which the emery wheel is removed, 
forms the live center. A dead center is 
made with an L-shaped block of wood and 






Using fixture for finishe 
ing small lamps 


a windowshade bracket, the whole being 
clamped to the bench with a C-clamp. 
Small turned pieces can be sandpapered, 
finished, and polished by using the device 
as a lathe. In addition, a circular disk 
about 6 in. in diameter can be covered with 
sandpaper and attached to the live center 
to serve as a disk sander. In the same way 
a drum can be used between centers. 
This fixture was used in making several 
electric reading lamps from old table legs. 
When cut to the right size and the old 
varnish removed, each shaft was mounted 
in the machine and stained. Then a 
French polish was applied. This was done 
by making a pad of soft cloth, free from 
lint and dipping the inside center of the 
cloth in shellac. Another piece of cloth 
was placed over it and twisted, so that by 
twisting the outside piece a little harder 
from time to time, the shellac on the inner 
pad was squeezed out. The pad was 
dipped in linseed oil occasionally to prevent 
it from sticking. The machine was first 
speeded up and then the pad was applied 
until the wood would absorod no more 





CLAMP FOR 
HOLDING EMERY 
WHEEL 























SANDPAPER ON WHE 
AND ROLL 


Details of emery wheel clamp and sanders 


shellac. . After one coat had thoroughly 
dried (in twelve hours or more), the opera- 
tion was repeated until at least three coats 
had been applied. 

The bases were cut on a scroll saw and 
then attached to the live center by means 
of a screw, and sandpapered. In this way 
they were made almost as true as if they 
had been turned in a lathe. The completed 
product looked like a lamp bought in the 
stores.—GLADSTONE CALIFF. 
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“I’m an automatic 
drill. I just bore and 
bite my way through 
anything and every- 
thing. And I leavea 
good clean hole, too—a hole 
as clean as a whistle!’ 

Of the boring of holes 
there is no end—everybody 
sooner or later feels the need 
of putting a hole into some- 
thing or other. In the house, 
in the garage, in the laundry, 
in the kitchen—there’s al- 
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ODELL-PRATT 


| Koy OT Oak 61 O10) bs & 61 0) Fe | 


Mr. PUNCH: 
Automatic Drill No. 188 
with 8 Drill Points. 

Size 1/16 in. to 11/64 in; 
Price, $2.60 


“Clean as a 


W histle!” 


Mr. Punch says: 


ways something that requires 
a good hole for a screw or 
a ‘hanger, a lock or a bolt. 

With Mr. Punch, the 
Goodell-Pratt Automatic 
Drill, you just look in the 
handle and select any one of 
eight different sizes of drill 
points. You pick out the 
right size, fit the point into 
the ‘‘chuck,’’ and Mr. 
Punch, the Automatic Drill, 
does the rest—the hole is 
made in a minute. 


Pushes right through plaster without a crack or a chip 


Through the hardest wood with- 
out a split. Through soft lumber 
and no mushing, crumbling, or 
balling up on the point of the drill. 

This Goodell-Pratt Drill makes 
every man a repair man. Any 
amateur busybody can use. it. 
Butlers, chauffeurs, laundrymen, 
farmers, newlyweds—everybody 


with a head and two good hands 
can use this drill. 

There are more than 1500 
Goodell-Pratt Good Tocls. Every 
one of them made to stand up and 
give long and faithful service. Re- 
member the name when you go 
into a hardware store—and forget 
all future tool worries. 


Interesting Illustrated FREE BOOK—‘“ The House That 
Jack Fixed,’’ sent on request. It gives home “putterers’’ many 
ideas on how to keep things shipshape around the house. 


GOODELL-PRATT COMPANY 


Looimith 


Greenfield, Mass., U. S. A. 
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Building a Drill Press for the 
Home Workshop 


By H. L. Johnson 


7 MAKE a drill press that will pay for 
itself in the time it saves in the home 
workshop is not at all difficult. The ma- 
| terials needed are as follows: 


1 \4-in. drill chuck with a \%-in. shaft 15 in. long, 
drilled and tapped on en 
2 \-in. pipe tees ' 
| 2 Win. floor flanges 
2 4%-in. lengths of 14-in. pipe, threaded both ends 
1 12-in. piece of 44-in. shafting threaded on one 
end, with two nuts to fit 
1 disk of %-in. brass or steel 4 in. in diameter 
| 1 sewing machine motor or motor about that size 
; 12 114-in. wood screws 
| 4 l-in. wood screws 
3 ft. of 14-in. or 3/16-in. round belting 
1 18-in. piece of 2 in. by 4 in. oak or pine 
1 piece of 14 in. by 2% in. by % in. oak or pine 
1 piece of 12 in. by 6 in. by % in. oak or pine 
1 1 in. by \% in. washer with a \%-in. hole 
Some Babbitt metal’and two 1 in. by %-in. 
washers with 1%-in. holes d 
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BROWN & SHARPE 
MACHINISTS’ TOOLS 


bring you the high accuracy, clean cut 
graduations, correct design and long life 
that an experience of over 70 years in the 
successful manufacture of: precision tools 
can give. These are real reasons for the 
superiority of Brown & Sharpe Tools—the 
tools you know are good. 


We shall be glad to send our Small Tool Catalog No. 
28, listing over 2,000 different tools, if requested. 


BROWN & SHARPE MEG. Co. 
Providence, R.I., U. S. A. 
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The frame is built by screwing together 
the 12- and 14-in. lengths of oak or pine 
at right angles to each other. The pipe 
tees are then babbitted by coating the 
Yj-in. shaft smoothly with white lead, 
| centering it in the tees, closing the ends 
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DRILL & TAP 
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YUMA MUMMY 
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Anyone Can Soon Learn 
to Operate the 











MONARCH Junior Lathe ns Ae 2 nm 

8 - ront view of the complete ri ress 
THE. MONARCH _Junior 9 inch and details of pipe Reeienee, iii. oma 

Engine Lathe is so simple and trouble chuck 

proof that the beginner can soon turn 
out finished work—it is so accurate and . ‘ 
completely equipped that it is preferred with cardboard washers on the shaft rein- 
by the expert mechanic. forced with putty, and pouring hot babbitt 
Inventors—Experimenters—Mechanics— in through the third opening. After the 
Small shop owners—You will find that babbitt has cooled, the shaft may be 
it pays to own this wonderful little lathe lated T 4 fl : 
and do your own lathe work exactly as twisted out. he floor flanges, pipe and 
you want it done. tees are next assembled as shown. It is 


easier to line them up properly if the 
shafting is first run through the tees. 

From the remaining piece of wood cut 
or turn three disks 6 in., 4 in., and 1% in. 
diameter. The 6-in. disk is grooved for a 
Yj-in. round belt, and a !¢-in. hole is 
drilled through the center. The 1%-in. 
disk is turned down to 1 in. in diameter for 
two thirds of its width, and also grooved 
for the belt. If a lathe is not available, 
this disk can be made in two parts. 
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Adjusto-Jite 


AFARBERWARE PRODUCT 





Adjusto-Lite is the handy, economical light 





for home, office, store, studio—everywhere good ie —— i isk i i Yj 
ng sag , ’ RICE, Semi-quick The 4-in. disk is bored with a in. 
light is needed. HANGS—CLAMPS—STANDS. Se a aa, ae. bat a thee Maat of 1c in. ‘Then B+ . 
The name says it—it’s quickly adjustable. A 9 in. swing— $225 and vi elie 4 ge ‘ 
turn of the reflector sends the light exactly 2% ft. bed bench legs \4-in. hole in the center of the 4-in. brass 
where you want it. No glare—no eyestrain. This lathe is also made in a larger size, with disk, and four other countersunk holes for 
And—economy. “ A — swing, at er higher price. l4-in. wood screws Mount ‘this disk on 
Solid b ; hand: . , : ull details upon request. . . n { 
felt-lined—can't scratch: Te aoe. Savek Sturdy and compact—economically operated the threaded end of the 14-in. shaft, which 
8-ft. cord and screw socket with 2- piece parallel plug. —equipped with cng safety ey should first be run through lower tee. 
Get an Adjusto-Lite today. If your dealer wat ee >: 11000 ef ao Then fasten the wooden disk to the brass 
doesn’t carry it order direct. built ot je bet seaterials by the leading disk. | 
athe builders o e country. . V3 e ° . 
S. W. FARBER WRITE TODAY for our Free catalog telling The 4-in. drill chuck, which can be 
141 So. Fifth St., Brooklyn, N. Y. all about ithe MONARCH Junior Lathe as purchased at a hardware store, should 
we : well as the complete line o ; ; i 
_ Prices in U. S. A., brass finish, $5; statuary bronze or Lathes which are built up to 30 inches swing. have a hole drilled through its shaft 1/16 a 
nickel finish, $5.50. West of Mississippi, 25c per lamp above the chuck head when all the jaws 
additional. THE MONARCH MACHINE TOOL CO. | | are closed. The 1-in. washer is then 








401 Oak Street - - - Sidney, O. 


(Seat) slipped on the shaft and rests on a pin.or 
TRADE oi 
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W hat’s inside an Eversharp? 





— THE HOME WORKSHOP 


Building a Drill Press 
(Continued from page 94) 











nail driven through the hole. This is done 
to take care of the upward thrust of the 
vol chuck in drilling. The chuck shaft is then 
passed through the upper tee and the large 
pulley witha washer countersunk on the 
top and bottom is fastened to the shaft with 
g, a 1%-in. round-headed machine screw. A 
small hole is then drilled in the outer end 
of the slot in screw head and down through 
1€ the top washer. In this hole a small finish- 
ing nail is driven to prevent the screw 
e from turning. 

In operation the work is brought up 
against the drill by raising the lower disk. 





Soldering Copper with Flexible 
Handle for Awkward Places 


BY INSERTING one or two joints in 
the ordinary soldering copper handle, 
it can be improved for use on parts that are 
awkward to reach. 

Cut the handle in two and flatten out the 
ends by either heating and hammering flat 
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Handle bends to suit 7 
the work ae 








THE TIP DOES IT 
It cuts three tiny grooves 
in the lead. These keep 
the lead from turning. You 
can see these identifying 
marks if you look closely. 


It’s chock-full of the ability to write— 
and keep on writing. You know that. 
But, mechanically speaking, EVERSHARP 
is a perfect marvel of efficient com- 

pactness. 





€ 


or else sawing out roughly to shape and 
flattening cold. Make a third section from 
iron rod and flatten both its ends. Drill all 
the flats with \%-in. holes and rivet them 
together with steel rivets or join them with 
small stove bolts. See that the joints are 
very stiff so that they will stay set in any 
position.—L. B. ROBBINS. 


Into the little pencil-size barrel slides 
the removable part, which also holds the 
twelve extra leads. As you turn the. 
cap end, the smooth lead feeds out 
through the RIFLED TIP—the ex- 
clusive feature that makes EVERSHARP 
supremely different. In the EVERSHARP 
rifled tip, the lead cannot slip or wobble. 
Accurate to.the thousandth of an inch 
is this tip, and the lead that feeds 
through it. No other pencil can be 





A Continuous Record Box . ‘ 





NEAT record-keeping device, useful Use only EversHarrp 
for many purposes where daily and Leads, They fit ac- 


curately the exclusive 
hourly records are to be checked, was made rifled tip. Seven 











by fitting a rectangular box with two 
spindles, upon which a roll of paper was 
held. The paper was fed through a slot in 


the center and over a 24 in. by 12 in. strip sae nll Select your EVERSHARP from the many 
of wood to the opposite roller. The slot was Also indelibte. 


1 in. wide, the 
wood strip over 
which the paper 
was stretched 
forming a back- 
ing. 

A thin brass 
strip was fitted 
and screwed on 
one side of the 
slot and a piano 


LONG PIANO HINGE FOR CLOSING 
OPEN! ee 


PASS OVER 








grades: 
2B—Eztra Soft 
B—So, 
HB—Medium Soft 
'—Firm 
—- Hard 


Ask the office man- 
ager to supply you 
with EVERSHARP 
ge in the Redtop 
02. 


like EVERSHARP, for no other pencil 


can use this rifled tip. 


styles and finishes: gold, silver and 
enamel, with hold-fast clip, or ring for 
Priced from 50c to $50 


use on chain. 
—each matched in design and efficiency 
by WAHL PEN with the indestructible 
all-metal barrel that holds more ink, 
Sold everywhere. 
Made in U. S. A. by 
THE WAHL COMPANY, Cuicaco 


INSIDE BOX = \ KNOBS FOR nati 
i anadian Factory 
mendaenane hinge on p the THE WAHL COMPANY, L1p., Toronto 
For preserving records in 0 ther. Divis- 
serial order ions marking 


hours and half 
hours when the records were to be 
entered were stamped on the brass piece to 
keep the spacing of the record uniform. 
The device was used in a power plant to 
record amperage and was also a check 
against the automatic recorder to show the 
engineer that his assistant was watching 
loads and switchboard requirements.—T.H. 
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Here’s why 
Neverslip pliers 


will outlast and 
outcut any plier made 


You know the usual method of 
making pliers—from one piece of 
metal and one grade of steel. No 
wonder the cutting edges dull 
quickly and are easily nicked or 
broken. No wonder the average 
mechanic. has to buy three or four 
pairs of pliers a year. 


It stands to reason that when the 
cutting blades are made sepa- 
rately like Neverslips—better 
steel can be used. 


Neverslip cutting edges are made 
from special high carbon crucible 
tool steel. Crucible gives a keen 
sharp edge that lasts longer and 
cuts cleaner than any other kind. 


But the big point about Neverslip 
Pliers is their renewable cutting 
blades. Should these cutting 
blades become accidentally dam- 
aged they can be replaced in a 
jiffy with a brand new pair— 
just like a safety razor. 


Ask your hardware dealer to show 
you a pair of these long wearing 
pliers. If he hasn’t them in stock 
send us his name and we'll see that 
you are supplied. Write for 
leaflet. 


THE NEVERSLIP WORKS 


New Brunswick New Jersey 


NEVERSLIP 


side cutting pliers 


Neverslip Pliers are furnished in six, seven 
and eight inch sixes 


If you use pliers or buy 
them for somebody 
else to use, you'll be 
interested i in our book- 
let, ‘Procrastination 
is Not the Only Thief 
of Time”. It’s mailed 
free upon request. Do 
you want a copy? 
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Mirror Aids in Setting the Camera 
for Copying 


N ORDER to avoid distortion when 
making a photographic copy of a picture 
or record, it is necessary that the line of 
sight or axis of the camera be perpendicular 
to the plane of the picture to be copied. A 
photographer who does much of this kind 
of work has a special stand upon which he 
can set up his camera and picture; but for 
those of us who seldom do copying work, 
such a stand is too expensive to buy and 
PICTURE 
LINE OF SIGHT (AXIS 
LINE OF REFLECTION 


MIRROR 


=< 
-—_ 





FOCUSING SCREEN 


Reflected image of lens should appear in 
center of focusing screen 


too troublesome to make. Here is an easy 
and accurate way out of the difficulty: 

Tack the picture to be copied flat against 
a vertical wall or lay it on the floor or a 
table. Set the camera as nearly opposite 
the center of the picture as can be done by 
guess. Lay a small flat mirror face up on 
the middle of the picture; then focus the 
camera on the mirror. 
If the line of sight or axis of the camera 
is the least bit off of the perpendicular to 
the plane of the mirror—that is if it makes 
an angle of less than 90 degrees with the 
plane of the mirror—we can see that the 
line of reflection of the image of the lens 
makes the same angle with the mirror and 
that the two lines do not coincide, as shown 
in the diagram at the left. In order for the 
line of sight and the line of reflection to 
coincide as shown in the right-hand dia- 
gram and bring the reflected image to the 
center of the screen, they both must make 
right angles with—or be perpendicular to— 
the plane of the mirror. Therefore, if we 
move the camera a little at a time and 
finally bring the reflected image of the lens 
to the center of the focusing screen, we 
know that this condition has been fulfilled 
and that the camera is in the desired posi- 
tion. 

After removing the mirror and focusing 
the camera on the picture, everything is set 
for successful copying.—F. W 





Powerful Double-End Screwdriver 


T° ADAPT a screwdriver for exerting 
great force on tightly wedged screws, 
bore a hole in the center of the blade and in- 
sert a steel rod, which will serve as a lever. 

The usefulness of the screwdriver may 
be increased still further by having a 






RCA) 


The rod provides great additional leverage 


double-end blade. If the socket in the 
handle is large enough to hold the larger 
end of the driver, the smaller end may also 
be inserted.—W. J. T. 
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BiAMONDS 


\\\lll// / FOR A EW 
‘ CENTS A DAY 


Don’t send a single penny. Ten days Free Trial. 
Whenthering comes, examineit—if you arenot 
convinced it is the Greatest America, 
send it back at our expense, Only if pleased, 
send $1.50 weekly—at the rate of a fund cents a 
day. These Bargain Cluster Rings with 7 Blue- 
White. tangy Cut Diamonds can 4 a “4 
‘ape. Co) Year! ividends 
pet a Also 5% Bonus. 
Send for it today. It 
= pictures thousands 
of Bargains. Address Dept. 1787 


J.M.LYON &CO. 
2-4 Maiden Lane N.Y. 








Direct from fceimaréers 


Save from 25% to 40% on standard makes of 
new and rebuilt motors. Get the proper size and 
type of motor to suit your exact needs—and get 
it fully guaranteed by a motor merchandising 
house backed with 20 years of dependable service 
direct to users. Write today for catalog No. 90. 
It quotes prices on motors of every size and type, 

Electrical Eqvioment Bought, 
Repaired or Exchanged 


THE FUERST-FRIEDMAN COMPANY 


“Reliability Built In” 
CLEVELAND, OHIO 








| Can’ t lose it! A shackle 
securely fastens Keen Kutter qual- 


ity and satisfaction to your chain! 
Be one of the multitude attached 
to Keen Kutter pocket knives, 





Simmons Hardware Company 


KEEN KUTTER 


Battery Charging Pays BIG! 


0 cash puts an HB Battery Charging 
poe in your Shop, balance easy monthly 
terms. You can clear $150 to $300 a month char 
ing auto and radio ba’ _— — need 
Automatic operation. profits, 


$28 Brings Free Air Service 
= HB 4 Air i gusrantce ang ‘on a HD na 
ments. 
t. f "ite If trade secured ty | <4 
better aioe. Send this ad with your name for ps 


formation NEA 
HOBART BROS. CO. Box P10, Troy, Ohio t- 







































Popular Science Monthly 
nS IC ONE OIA | — 





Octol 
oe 











We ee Ee 





October, 1922 











THE HOME WORKSHOP 





Old Clothes-Wringer Converted 
into Bending Machine 


wi the gears, handles, and roller 
axles of an old clothes-wringer, three 
114-in. galvanized pipes, and a few bolts, I 
made a sheet metal bending machine for 


——— SPACE REGULATING SCRLW 
(5 —— _ a4 PIPE. 







WASHER 


y 


SOLDER 2HAFT 
N\ ROLLER DETAIL 





| 


For chagine sheet metal into cylindrical 
orms without a hammer 
my home workshop. With it I can round 
tin into cylindrical shapes without a ham- 
mer. The drawing shows clearly the de- 
tails of the construction.—CaRL BONAVITA. 





Protecting Phonograph Records 


F YOUR phonograph and records are not 

provided with one of the patented de- 
vices to prevent the damage that is often 
caused by not stopping the machine 
promptly at the end of a record, you can 
make one yourself in a few minutes’ time 
at little or no cost. 

From an old record, a piece of sheet 
metal, or any reasonably hard smooth- 
grained material 1/16 to \ in, thick, cut a 
true circle 334 
in. in diameter 
and drill a hole 
in the center 
just large 
enough to slip 
easily over the 
turntable spin- 
dle. Round off 
the edge of the disk with emery cloth. 

The disk is placed on top of the record 
being played, so that if the needle leaves 
the end of the groove and starts on its de- 
structive journey, the side of the needle 
strikes the smooth rounded edge of the 
disk before it reaches the paper label and 
the machine can run indefinitely without 
danger of injury to mechanism or record. 

A small knob may be fastened to the 
center for greater convenience in lifting off 
the disk.— GLEN MCWILLIAMS. 








CENTER STUD 7 


Disk stops handle from 
damaging record 





What to Do when Your Last 
Hacksaw Breaks 


HILE cutting off the end of a pro- 
jecting bolt, a service station me- 
chanic buckled the blade of his hacksaw 
and snapped it off about 2 in. from one end. 
While he went for a hammer and chisel 
to finish the job, the foreman picked up 


“New York is calling!’ says 
the operator in San Francisco. 
And across an entire continent 
business is transacted as if 
across a desk. 


Within arm's length of the man 
with a telephone are 70,000 
cities, towns and villages con- 
nected by a single system. 
Without moving from his chair, 
without loss of time from his 
affairs, he may travel an open 
track to any of those places at 
any time of day or night. 


In the private life of the indi- 
vidual the urgent need of instant 
and personal long distance 
communication is an emergency 
that comes infrequently—but it 
is imperative when it does 
come. In the business life of 
the nation it is a constant neces- 
sity. Without telephone service 
as Americans know it, industry 
and commerce could not operate 





toward Better Service 





As if across a desk 


on their present scale. Fifty 
per cent more communications 
are transmitted by telephone 
than by mail. This is in spite 
of the fact that each telephone 
communication may do the 
work of several letters. 


The pioneers who planned 
the telephone system realized 
that the value of a telephone 
would depend upon the number 
of other telephones with which 
it could be connected. They 
realized that to reach the great- 
est number of people in the 
most efficient way a single sys- 
tem and a universal service 
would be essential. 


By enabling a hundred 
million people to speak to each 
other at any time and across 
any distance, the Bell System 
has added significance to the 
motto of the nation’s founders: 
‘In union there is strength.” 


“BeLL SYSTEM” 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 








Only $45. 00 For This Job Complete 





on request. 
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TS BRAND NEW 


KNIFE SHARPENER 


Here‘sthe simplest and most practical Knife 

Sharpener ever invented Puta keen edge 
on any kindof knife. Wonderful Seller 
every home wan ow it—a sale ig 
made. Big profits for hustlers—easy to 

make $2.00 an hour. 350 other ty 
selling Household Articles. Get the 
Agency-your chance tocleanup. Write 
quick-today-territory going fast. 


American Products Co, 
O77 Third St.Cincinnati, 0, 
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the broken blade, held it in the flame of a 
blowtorch and, while it was still warm, 
drilled a hole through it with a hand drill. 
He then replaced it in the adjustable saw 
frame and had the saw ready for finishing 
the job by the time the mechanic returned. 
This is a stunt well worth remembering 
because it is usually the last hacksaw that 
breaks the quickest.—S. R. D. 


ANOTHER REDUCTION 
IN PRICES, JUNE 1, 1922 
SOUTH BEND LATHES — EST. 1906 


Quick 
Change Gear Change Gear Chaagetear Change Get 
o'3' Lathe "3180.00 $189.00 | 16"x 8' Lathe $365.00 $435. ry 
1i"'x4' Lathe 194.00 282.00] 18''x10' Lathe $81.00 £09.00 
13"x5'Lathe 259.00 301 x e 
15"x6' Lathe 320.00 367.00 | 24x14’ Lathe 1129.00 1218.00 


Free Catalog No. 76 


SOUTH BEND LATHE WORKS, 433 E. Madison St., SOUTH BEND, IND. 















How to 
Run a Lathe 
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Let Your Apparatus Speak for Itself * 
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“Red Devil’’ Rapid Boring Auger Bits 

are 3344 % easier boring, have 10% greater clear- 

ance and bore with or against the grainof any wood. 
Style 2400—10/16 in. shown here, 75. 


Snips 


tinner’s choice in 
snips is ‘Red Devil”’, 

for ‘‘Red Devil’’ 
Snips are designed and 
made to cut with the least 
effort and to stay sharp. 
Let his choice be your guide. 


Made in every popular style 
and size for every need. 
“Red Devil’”’ Snip No. 578, 
one of the many styles, 


A Handy 
Household Tool 


Whenever you have any 
rough cutting to do—from 
rubber washers to sheet 
iron—you have need for 


this practical snip. It will 
enable you to do things for 
yourself that you would 
otherwise pay to have done. 


At Reliable dealers everywhere— 
or send $1.00 for a pair 


Mechanics’ tool booklet free 


“Red Devil’? Tools— 
American made 


SMITH & HEMENWAY CO., Inc. 


Manufacturers of ‘“‘Red Devil’’ Tools 


264 Broadway New York, N. Y. 


“Red Devil’? Glass Cutters—the glaziers’ 
standard tools of the world. “It's all in the 
wheel.”” Made in 40 styles. No.024 shown below, 20c. 
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Perpetual Motion Rubber Balls 
Form Store Window Novelty 


A WINDOW display feature that is 
guaranteed to attract a crowd consists 
of two concealed electric fans, two rubber 
balls and some wire window screening. 
The screen wire is cut to form a figure 
eight track for the balls, strips of screening 
about 3 in. high being used to form a 


, ELECTRIC 
is 








In use, the fans are concealed by the 
window decorations 


fence for inclosing the track. The fence 
is erected directly on the floor of the win- 
dow and may simply be tacked in place if 
a \-in. edge is turned at right angles. 

The blast of air from the two fans keeps 
the balls moving at good speed, and the 
fact that they occasionally collide at the 
intersection only adds to the interest of 
the display. In dressing the window, it is 
an easy matter to conceal the fans so that 
the source of motion remains a mystery. 
There is no way of guessing that their 
motive power is air, as long as there is 
nothing in the window that can be swayed 
by the air currents.—H. F. B. 





| Rubber Puttees for Hunters 


‘THE hunter who wades through wet 
grass for two or three hours with his 
trousers legs and feet wet is apt to awake 
the next morning with stiff limbs. Rubber 
boots prevent 

this, but they \ abana 

are heavy to z 
hunt in and hurt 
the feet. 

One of the best 
ways to keep dry 
is to use spiral 
rubber puttees. 
These are made 
by cutting 
around and around old automobile inner 
tubes in spiral fashion. A good width for 
the strips is 2 in. 

The upper end of the rubber is simply 
tucked under to keep the puttees in posi- 
tion.—R. E. DEERING. 
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STRIP OF OLD 
INNER TUBE 


Wound on spirally 





Making a Knife for Light Work 


Woe light work, such as stripping insula- 
tion from wires, a handy little knife can 
be made from a piece of broken hacksaw 
blade about 5 in. long. Wrap two or three 
inches at one 
end with fric- 
tion tape to 
form a handle 
and grind the 
back of the re- 
mainder to a 
kniféedge. The 
saw teeth can be used also for sawing 
in places where a hacksaw frame would 
be in the way.—ALLEN P. CHILD. 


PIECE OF WOUND WITH 


wy, coca BLADE -INSULATING TAPE 





Utilizing broken hacksaw 
blade 








Save money 
on Radio parts 
RHEOSTAT 


Built for hard usage. 
Sturdy in construc- 
tion, electrically effi- 
cient and handsome 
in appearance. 


RHEOSTAT 
with DIAL $130 
ith 
POINTER $110 





VARIOMETER 


Beautifully designed of 
hard rubber and nickel- 
plated steel. Hard rub- 
ber Rotor and Stator. 
Shape of Stator 

conforms with Rotor, using mini- $ 00 
mum space on panel board...... oe 


VARIO-COUPLER 


Fiber tubing, hard 
rubber Rotor, nickel- 
plated hardware. 
Best grade of green 
covered copper wire. 
Large size has 


180 degree $450 


adjustment.. 


VARIABLE CONDENSER 


Nickel-plated 
hardware. 
Aluminum 
plates. No 
loose _ joints. 
Plates stay in 
ali gnment, 
giving maxi- 
; mum efficien- 
cy. 23 plate 
type has capacity of .0005 M.F.; 43 plate, 
.001 M. F. 


23 plate condenser....... $350 
43 plate condenser ....... $450 








Write for detailed information on 
our new 


PORTABLE SET 


FOR OFFICE, HOME, CLUB 
AND COUNTRY OUTING 


UTILITY ELECTRICAL 
PRODUCTS COMPANY 


Dep’t A 
Be St. Chicago 


Dealers— write for proposition 




















NEW SINGLE PHASE A. C. MOTORS 


MARATHON EMERSON 

\% H. P.—110 3 

Eg) SS 34 HP. $58.00 

1725 speed, 1 HP. 62.00 

complete wit 14 

cord, plug and 114 HP. 75.00 

grooved pul- 2 #=HLP. 89.00 

ley - - $13.00 * Include Pulley and 
» Base- All Motors. 


General Electric 
pratt ONE YEAR fotos Volt Rep er, 
-P , $39.00 GUARANTEE Ind. 
Satisfaction guaranteed or money aa 
Illustrated Catalog of Motors and Supplies FREE 
HYRE ELECTRIC CO., 625X So. Dearborn St., CHICAGO 
































The Midget 


ue a qembinaticn Menabstn. Polvmet- 


and S 
\ tract Slide Se nit will inetantly add, 
\\ subtract, multiply an 2 com- 
bination ‘of w' — numbers, fractions, 
}| mixed numbers decimals. Gives 
1 every root and bower 
} and Tangents ‘ade poe ye 
jj//. scales on white, cellalet. Size 4 in. 
Brice and y colleges. 
ice sites Instructions ms, $1.50. 
te Case 50c. extra. Cata- 


‘*Five-in-One’’ Slide Rule }. 
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Gilson a Rule Co., Niles, Mich. 
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-| into the elbow, screw in a short bushing, C, 








-| the hook clip on the post, as provided for 
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Cheap Attachment Regulates 
Flow of Water in the Laboratory 


N THE laboratory, where bottles and 
flasks constantly have to be filled from 
faucets and goosenecks, it is desirable that 
the flow of water shall be in a steady, small 
compact stream (Fig. 1). Special fixtures 





Provides a fine, compact, steady stream 


can be obtained to produce this result, but 
there is also a cheaper way. 
Before screwing the gooseneck A (Fig. 2) 


made by cutting a thin slice from the end 
of a threaded pipe. On top of this drop a 
brass disk, B, with a 1/32-in. hole drilled in 
the. center. Then screw down the goose- 
neck tight so as to clamp the disk in place. 
This arrangement will insure a fine, steady 
flow of water that will be found ideal for 
laboratory use.—LESLIE G. ROLLER. 





Making a Single Slip-Gap for 
Small Farm Stock 


T° MAKE a gate for the use of small 
stock, cut a slip-gap in the fence and 
firmly cleat the loose ends of the boards sawn 
apart. Having constructed a gate that is 
several inches larger each way than the 
dimensions of the gap, mount this gate on 
a single pivot-bolt through fence and gate 
near an upper corner of the gate, so that the 
gate is tiltable in a line with the fence. The 
fence cleats and the gate are, of course, to 
be placed on sides of the fence opposite each 





























Let Your Apparatus Speak for Itself 








AMERICAN RADIO 
EXPOSITION 


—A national exposition for radio manufacturers, 
dealers, inventors and amateurs, covering the 
entire field of radio. 

—A complete exhibition of apparatus, accessories 
and materials. 

—Daily demonstrations, broadcasting, lectures, 
orchestral concerts, Grand Opera artists in 
person—motion pictures illustrating practical 
uses of radio and the principles of its operation. 


To be held at 
Grand Central Palace 


46th to 47th Sts. & Lexington Avenue 








—The heart of the great terminal zone, close to 
the bisiest shopping districts. 


NEW YORK CITY 
December 21st to 31st, 1922 


—Schools and colleges will be closed, making it 
convenient for young folk to attend. To these 
young people the magic of radio makes a 
specially strong appeal. 


Manufacturers and dealers should 


contract for space now. Address 
inquiries as to rates, etc., to 


AMERICAN RADIO 
EXPOSITION COMPANY 


120 Broadway, New York City Telephone, John 0009 








Educational and Interesting 




















GATE CLOSED — 
iy *. LINE OF 
py 
3 
HINGE +} 
POST: -) BOLT H H 
a e 
LINE zo e ’ 
FENCE t -_ 
RD itil 
LOCKING rg- SX 
HOLE cae 
‘ 2 
e My Masala his o elses ac. ’ 
Vie ; int == to jie. i Vi/iw Wo 
LOCKING CLIPS 


Gate may be locked either up or down 


other. The middle board of the gate should 
be 8 or 4 ft. longer than the main members, 
so that when the gate is swung up, the end 
of this long member may be secured under 


that purpose. Two other hook clips are 
provided on the lower board of the fence, 
positioned so that when the gate is down it 
will drop into the hook portions, rendering 
it impossible for stock to push the gate 
away from the fence at the bottom. Bore 
a hole through both gate and fence,:so 
that a bolt or pin may be inserted, to serve 
the purpose of a lock ‘when the gate is 
down.—Louis SCHNEIDER, 


—~ [ee 
LU goss chbo © 
paar BUSINESS! | 


WORK AT HOME |i 


ET St 


Agents HERE'S A REAL 


LARGE MANUFACTURER OF 
SHIRTS wants Agents to sell 
complete line of shirts direct to 
wearer. Exclusive patterns. Big 








; 














October, 1922 







values. No coitel or = 
a See material. Free booklet. N 


MADISON SHIRT MILLS Sart local art business. $5,000 yeni, teen, 
507 Broadway, New York, N. Y. Studios, 178 Main, Muscatine, Iowa. 


RADIO PHONE RECEIVING 


A practical book for everybody 
written by nine specialists 






A PAINT eS 
cash, teach you in 10 lessons, furnish outfit and 
















Nine of the men most closely connected with the tremendous development 
of Radio aoe combined to give you the result of their experience in the 
possible manner. 7 
mong them are: J. V. Hogan, Ex-President of the Radio Institute; 
. N. Goldsmith, of the Radio Corporation of America: M. I. Pupin, 
Professor at Columbia; Dr. Hausmann, of Brooki yn F olytecbnic Institute, 
and L. A. Hazeltine, of Stevens Institute. safest 
The result is absolutely the best book yet issued. In simple non. tee 4 

it tells you how to receive messages of any wave length, how 
select and operate your apparatus, —in fact, all the details you need to know. 


$1.50 
Get it at your dealers or by mail from 
D. VAN NOSTRAND COMPANY 


THE 
BEST BOOK Publishers Booksellers 
ON RADIO 8 WARREN STREET NEW YORK 
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The Iron Eye that 
WatchesT ruckCosts 


It sees, that you get more 
mileage for your money—by 
recording the miles your truck 
travels, as against its traveling 
expenses. 

It lets no leaks in truck manage- 
ment or use of supplies go un- 
checked, but reports the service- 
miles per gallon of gasoline, per 
pint of oil, per battery-renewal, 
per tire-life, per dollar of repair 
cost. 

Whatever it costs now to operate 
your truck, it will cost you less 
when you get an accounting from 


HUB ODOMETER 





Veeder economy goes further—in 
a rugged, lasting mechanism. Parts 
subject to hardest wear are made of 
hardened steel. The studs upon which 
the dials revolve are of copper-nickel 
alloy and will not rust or corrode. A 
patented stuffing-box prevents oil or 
axle grease from leaking in on the dials— 
figures are always readable. Always 
registers forward, whether truck runs 
forward or backward; can’t be made to 
record falsely. Adaptable to all stand- 
ard trucks—Price, $20.00. 


FORD MODEL 
HUB ODOMETER 





Enables the Ford Truck owner to get 


maximum mileage for every operating- 
item. Allows checking-up of gasoline, oil and 
battery costs—the wear of guaranteed parts and 
accessories—the efficiency of the driver. Same 
stalwart mechanism as in the regular Veeder for 
big, heavy trucks. Price, 


Ask for circular, ‘More About 
Odometers and All About the 
VEEDER”— informative and 


complete. 


The Veeder Mfg.Co., 


44 Sargeant St., Hartford, Conn. 
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Wooden Hygroscope Foretells 
Wet and Dry Weather 


"[ H08E who are handy with tools and 
take pleasure in doing neat, accurate 
woodworking will find the making of this 
wooden hygroscope an interesting prob- 
lem. The finished instrument makes a 
fine looking piece of scientific apparatus 
and is most interesting to watch in action. 
It should be noted that while the hygro- 
scope is scientific in so far as it will indicace 
the weather to be expected, it shouid not 


be called a hygrometer, as that instrument , 
registers the percentage of moisture in tre : 


air. 

Although no particular measuremenis 
are specified, since the maker can use his 
own judgment, 8 by 10 in. is a good size. 
To preserve the general proportions, thc 
depth from front to back of the uprights, 
A and B, should be about one half greater 
than the width. The outside framework, 
F, should be a trifle deeper, and the base, 
E, considerably more so. 

The columns, A, are of any clear, 
straight-grained, soft wood, sawn across 
the grain. Each pair should be from one 
piece of wood, sawed in half, so that the 
grain of each will be similar. The connect- 











rADIO 


HEN men everywhere 

insist on Murdock 

apparatus, we realize 
that quality manufacture has 
imposed on usa quantity obliga- 
tion, sometimes hard to meet. 

Examine Murdock apparatus at 
your dealer’s. 

There are no other phones so 
good at solow a price. After you 
have bought, a 14 day trial rriv- 
ilege assures satisfaction with your 
purchase. 

WM. J. MURDOCK CO. 
345 Washing.c1 Ave., Chelsea, Mass. 
1270 Broadway, New York City 
509 Mission St., San Francisco, Cal, 
No. 56—2000 Ohms............ $5.00 
No. 56—3000 Ohms...........4. $6.00 
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Moisture in the air causes 
strips marked A to swell, 
and their expansion is 
added together and come 
municated through strips 
B, C, and D, and rack and 
pinion to the pointer G 


ing pieces, B, D, and C, are of hard wood, 
with the grain lengthwise. The outer 
columns, A, are first fastened to the base; 
the top cross bar, D, is then glued and 
screwed to their upper end; the descending 
bars, B, are fixed to this, and so on until 
C is reached, as shown. 

Connecting piece C should have a slot 
down the center, on the inside of which is 
fastened a rack engaging the teeth of a 
small cog-wheel. This cog is attached to a 
spindle, on which is fixed the pointer, G. 
Most workshop junk boxes or attic chests 
contain the works of an old clock from 
which the pointer and gear can be taken. 
The rack can be filed from a strip of brass 
and fastened on with screws. 

Two diagonal braces, represented by 
dotted lines in the accompanying drawing, 
may be added to the framework to keep 
the outside columns in line and to steady 
the pointer spindle. 

The face may be of either wood or metal, 

(Continued on page 101) 














The Mark of 
the Quality 
Radio Store— 





HEN you see this sign on 

the clean plateglass win- 
dow of a radio shop You May 
Enter—assured that the appa- 
ratus and prices are right; the 
stock complete; a competent 
radio expert in charge;—and 
the Golden Rule in force. 


“Tt Pays to Buy at the Sorsinc Store”’ 


Ship Owners Radio Service, Inc., 
80 Washington St., New York 














f Rabbit 
Book FREE 


Illustrated. Facts about the easy, 
rofitable home industry — grow- 
ns nestic ed meat, fur, 
‘ancy. space—cheap equip- 
ment. Big demand. We buy all 
‘ou raise at $7 to $18 
your i 







STANDARD FOOD & FUR ASS’N 
407-C Broadway New York City 
Book Sent 


| Betsea FREE 


can now learn ° 
ag ay art of aes bt a 
» tanning skins, etc. Learn 
by mail. The free book 
Tov a a 
fascinating, big profits. Join 





Marvelous 





teed, Geto f iree book with 
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~ Wooden Hygroscope Foretells 
Weather 
(Continued from. page 100) 


solid, or, perhaps better, made with fret- 
work or filagree work. The one illustrated 
is cut from sheet brass and fastened to the 
framework. The large circle is marked 
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ock with degrees so that a record of the read- ee ie 

_ ings may be kept. _ >. 

liga- The principle on which the instrument C t 

a - works is this: Moist atmosphere will onvenien 
cause wood to expand more across the 4 ; 

S$ sO . . ° . . ° - e 

| grain than with it, and this swelling in the d E l 

a columns marked A _ is communicated an conomiica 

yous through the strips B and D, to C, which, " 
in rising, turns the pointer. The reverse B tt i h 

mane. action takes place when dry weather causes a ery ar in 

Cal, the wood to contract again. The move- —_ 

$7.00 ment is in proportion to the sum of the 











expansion of all three pairs of columns. 
As wood absorbs moisture more readily 
than it discharges it, the instrument seems 
to give more and longer notice of southerly 
winds and rain than northerly ones to 
dry weather. Thus, a small swing of the 
hand toward “dry” will mean more than 
an equivalent movement toward “wet.” 
Neither the cross bars at the back nor the 
face must touch the columns, which should 
be entirely free in every direction except 
where the first bar is joined to the base. 
Different colored wood may be used and 
any part of the apparatus painted or 
varnished as desired, except the columns 
A, which must not be treated in any way. 





Blowpipe and Soldering-Torch 
Made from Gas-Light Burner 


HEN I was about to undertake a 

certain repair job recently, I found 
that I had forgotten to include an alcohol 
blowpipe in the toolkit. In its place I 
used an air mixer 
and orifice-regu- 
lating spud of an 
ordinary inverted 
gas-mantle burn- 


MIXER 






Didn’t it ever occur to you that you could 
have a charging station for your radio battery 
right in your own home? All you need is a 
source of alternating current supply and a 





At an insignificant cost for c:rrent you can de your 
own charging, saving money, time and trouble. 


The Tungar Battery Charger has been used for years 
for charging automobile storage batteries. You are, 
therefore, taking no chances in buying this charger. 
There are two sizes of Tungar: the larger size charges 
3 cells at 5 amperes; the smaller, 3 cells at 2 amperes. 
Your battery can be completely charged for a few 
cents. 


An overnight charge once or twice a ‘week will keep 


. This I at- : ; a 
“ed Oy nd a radio battery in perfect condition for average ser- 
fay one by means vice. Ask.your nearest dealer in radio supplies for a 
pa- oe Mi pORIICE Tungar or write us for further information. 
= soldering - flame m rf 

than the alcohol G | ] 

nd amps much eneral@Electric 
_ semen — POE Pony Schenectady.NY om any Si'age Cities 35-A-81 








in daily use and 
the alcohol torch 
is reserved for 
places where no gas connection is obtain- 
able.-—JOHN H. SCHALEK. 


Provides hot Gasme 
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Electric Bells 


A complete treatise for the practical worker in installing, 
operating and testing bell cifcuits, burglar alarms, ther- 


BUILDING AND FLYING AN AEROPLANE 
By CHARLES B. HAYWARD. A practical handbook 


stats and other apparatus used with electric bells. The beinte- a p “ 
detailed lnclvarcione for building the apparatus will appeal covering the design, construction and operation of aero- 
T k Pl f $9 Fee oypattenentes particulary. en tine planes and gliders. 150 pages. Price $1.60. 
‘i . ents f 
Hacksaw Slot Takes Place o POPULAR SCIENCE MONTHLY Popular Science Monthly, 225 West 39th Street,-New York 
Cotterpin Hole 225 West 39th Street New York City, N. Y. 


EASY TO WORK RADION 


ADION Panels can be easily cut, drilled, 

sawed, threaded, tapped, sanded, stamp- 
ed and engraved by the amateur without 
incurring the danger of chipping or leaving 
rough edges. No other panel combines the 
same high dielectric strength and beauty 
with these ideal working qualities. 








i IS not always easy to drill a cotterpin 
hole in a small bolt. A _ substitute 
method that works very well is to cut with 
a hacksaw a slot 
SLOT widencepD down to where 
K the cotterpin 
will come. Then 
slightly saw down 
the sides of the slot 
in an inverted V 
shape. If nec- 
essary, the end of 
the bolt may be 
pinched. This scheme will work well on 
bolts as small as 144 in.—E. MILLER. 


—... 





Send for complete Radion Catalog listing stock 
sizes of Black, Brown and Mahoganite (ma- 
hogany grain) Panels, together with com- 
plete list of Moulded Radion Parts. 


American Hard Rubber Co. 


Street - - New York, N. Y. 
NE cpahay 5 ~ - Conway Building 





Easier than drilling 
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Radio Music Perfectly 


Reproduced Through 
Your Phonograph 


The Dulce-Tone Junior converts 
your phonograph into the finest of 
loud talkers without detracting in the 
least from its power to play phonograph 
records. 


The radio music comes to you with 
cello-like sweetness, even more clearly 
than that reproduced from your rec- 
ords. 


The Dulce-Tone Junior is adapt- 
able to any nhonographic instrument. 
When you consider that you are using 
the wonderful sound-box, tone-arm 
and even the needle which has been 
perfected only after years of _experi- 
menting, you can realize the QUALI- 
TY and SWEETNESS of the tone 
which: is so faithfully reproduced 
through the Dulce-Tone Junior. 


Any one can attach the Dulce- 
Tone Junior in a few minutes. To 
operate, simply swing the tone arm 
allowing the needle to rest on the small 
center element of the Dulce-Tone 
Junior. This ingenious instrument 
eliminates the necessity of numerous 
expensive head-phones when enter- 
taining a roomful of people—is a true 
economy. 


The Dulce-Tone Junior is the in- 
strument. of the century—an instru- 
ment that will improve any radio set. 
Put one on your phonograph today 
and realize the possibilities of radio 
music for quality of tone. 


RETAIL PRICE, ONLY $15.00 
($17.50 West of the Rockies) 


If your dealer does not handle the 
Dulce-Tone Junior, fill out the coupon 
below, mail it with one dollar and we 
will forward this wonder instrument to 
you C.O.D. at $14.00. 


THE CLEVELAND RADIO MFG. CO. 
236 St. Claire Avenue, N. E., Cleveland, Ohio 


Sole Licensees Under Kaehm Circuit Inventions and 
Patent Appliances 


Se Ore) Oi 16). fee 


The Cleveland Radio Mfg. Co. 
236 St. Claire St., N_ E., Cleveland, Ohio. 
O Enclosed find one dollar for which send mea 
Dulce-Tone Junior ($14.00 balance one) 
O Send me your folder entitled ‘‘Waves to 
You Through Your Phonograph.” 

















How to Keep Warm on 


30% Less Coal 
(Continued from page 32) 


our houses, offices, schools, and workshops. 

The first step in remedying this condition 
in your houses, with a view to saving on the 
fuel bill, as well as improving comfort and 
health, is to purchase a hygrometer, an in- 
strument to register relative humidity. 
There are two general types of this instru- 
ment. The more accurate type has two 
thermometers, the bulb of one being in- 
closed in a water saturated: wick. The 
difference in degrees registered by the two 
thermometers when compared with an 
accompanying scale, shows the humidity. 
The other type is direct reading and oper- 
ates by the contraction or expansion of a 
hair under the influence of moisture in the 
air. One of these instruments will cost five 
dollars or more, but it should be regarded 
as a necessary bit of household equipment. 

The next step is to devise some method 
for supplying humidity to the air. A great 
deal more water is needed for this purpose 
than is usually supposed. The usual warm 
air furnace has a water pan in the bottom 
holding a gallon or so of water, and occa- 
sionally some one remembers to fill the pan. 
But for all the good it does, it might as well 
be forgotten. A pan of this sort actually 
supplies less moisture to the air than a 
human body gives off in a day, and affects 
the humidity of the house scarcely at all. 
In order to maintain a humidity of about 
50 per cent at 70 degrees in the average 
seven- or eight-room house, we must evap- 
orate into the air from 17 to 20 gallons of 
water a day. 


Humidifier in Furnace Fire Pot 


The best of the modern hot air furnaces 
has a cast iron evaporating pan on top of 
the fire pot, inside the furnace shell. This 
pan is connected by pipe with a tank on the 
outside of the furnace in which the water 
level is the same as in the pan inside. A 
water valve controlled by a float, of the 
type used in toilet tanks, keeps the tank 
constantly filled with water. In making 
such an installation, equip the outside tank 
with an overflow pipe, so.that if the float 
valve fails to operate, the furnace will not 
be flooded inside. 

A number of types of humidifiers now on 
the market may be attached to steam or 
hot water radiators, but careful tests have 
shown these to have little or no value. The 
problem of humidity is most easily solved 
in a steam system, for which there can be 
purchased a small noiseless and adjustable 
valve that allows some of the steam to 
escape directly into the air of the rooms. 
For the hot water heating system no simple 
method of obtaining the desired humidity 
has been suggested. | 

The following instructions may be safely 
followed in the operation of any system of 
heating, and may be profitably applied by 
any householder: 

1. A good draft is essential to proper 
combustion. Therefore, the chimney 
should be absolutely tight and the smoke 
connection as short and straight as possible. 

2. A hand damper should be installed in 
the smoke pipe to regulate the intensity of 
the draft. This should be installed in addi- 
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WEWKINDOF 


Oliver Oil-Gas Burner— 
Keeps home warmer. 
» Three times the heat. 
~_ Does away with coal 
and wood—cheaper, 
Makes your stove or 
range an oii-gas stove 
Gurns 95% air—5% oil. 


Try it in Your Stove 30 Days Free 


This new invention—the Oliver Improved Oil-gas 

Burner saves money, time, labor, health. No fires to 

make. No ashes, dirt, smoke, odor, chopping, shovel- 

ing, carrying dirty coal or wood. Saves hours of 

work, Makes your stove heat or bake better, cleaner, 

oe. Doesn’ t change your sove, b, simply sete i in 
irebox, easily Oy in oF out, ebqotate 
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aye .Also amazingly low oer, includ: 
OLIVER Olt. ane nnn § & MACHINE co 
Oldest, Lavgeet Mecuten ken in the World 


Oliver Ace et earn as high $500 a Month— 
AG ENT S$ ry. time is. is easy. Exclusive ter- 
for Special Offer and details. 


RELIEF FOR YOUR f 


TROUBLE ZONE 














~ the nose 
a4 nd throat 


LUDEN'S 


MENTHOL COUGH DROPS 
Give Quick Reliof 








SS ee RTO oe AN 

saa World Batteries 
FOR 

Radio or. Automobile 


Save 
we 50% 
Buy direct from factory. Pay 


only one profit. Highest 
quality made—lowest prices. 


WRITTEN TWO-YEAR GUARANTEE 


We defy price com sheet a 
nee w 
AUTOMOBILE PRICES | Sinisce you"that the’ Worl 
6 Volt, 11 Plate - $12.50 | Battery is the*best Pad on the 
Ford, Chev., Mitch., Hup., manrkat. Batteries shipped ip 
Grant, Elgin, Velie, Saxon, a. Roy : re pera 

e 
) di 3 Plate - ¢*— 50 | service at one. -half x5, a 
Sedna. Eke Get, Bae | oe ee 

RADIO PRICES 


Maxwell, Dodge, Rewsl, Frane-| [& Volt, 40 Amps. $ 8.50 
Briscoe and Crow-Elkhart * -00 
Give year and model of car 


World Battery Co., j219 §-¥abash Are 
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MME UGE Ee Geiss sauce vivwwsocweackccerne e : 
tion to any other mechanically operated 1 
dampers that may be in use. ° 
OSS pee sees eee . 
e 3. The heater base should be tight and |. Astilnestic of Electricity F 
Town and State............ grouted to the floor to prevent air leakage | A practical treatise on electrical calculations of all Ss 
ee eee. mC (Continued on page 103) kinds reduced to a series of rules. $1.50 Postpaid. 2 
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DIAMONDS =| 
WATCHES 


CASH oR CREDIT fs 
h 


beers Diamonds | 
GUARANTEED 


| PRICES ARE ae 


We Invite comparisons. Y 
will be convinced 

do better with LOFT 
IMMENSE BUY 
tor our Chain of Stores and 4 
our large Mail Order House 7 
enables us to make lower /% 
prices than small concerns. 


SEND FOR 





Everything © nfaptrations” > 


article sent pre- 
ant for Free brat 
nation. Satisfaction 
guaranteed of money 


refunded. 
BARGAINS 
Selected from ou! 
**Al Best Sellers.”” BM 
nds are daz 
way "white, 


pe eet cut ount- 
[es Furnished 


sii doce aug tad Fry af 


in Whi 
Gold, $75. F_wavens tte gol tinum, $25; Green 4 Yellow 
—WA 17-J 
st Rie -wrist WATCH: White J. $82.00. 


Id filled 25 years, 
CREDIT TERMS: One th dem, lees edd int 
THE OLD RELIABLE ORIG- 
OF r iS INAL ak L  - emeneed 
108 N. State S . “Chicago, Mi. 


BROS & CO. i 858 Stores in Leading Cities 

















Ready to hang. 


Direct from man- 
ufacturers. 


Completely wired 
including glass- 
ware. 


Send for Catalogue No. 24 
and Dealers’ proposition 


ERIE FIXTURE SUPPLY CO. 
Desk A, Erie, Pa. 























Don't wish for More Money 
STEP OUT AND GET IT 


Without spending a dime or interfering with your pres- 
ent work we will pay you 


$3 to $5 AN HOUR FOR YOUR SPARE TIME 
and pay you the minute ae ome it. We want live 
representatives everywhere to look after orders for 
GOODYEAR GUARANTEED IRAINCOA TS. You 
candoit. 95% of our best money makers fiad no pre- 
vious experience. 


COMPLETE SALES OUTFIT FREE 


Cloth semplos and prices in handsome, ket size, STYLE BOOK. 
Tele book ats rye BD ony line ° P Nationally ere. GOOD: 
THE MONEY FOR YOU. Everyone interested in = —4 
Call on friends and ne come easy. 
working soon as FREE EF OUTeIT arrives. Write for it TODAY. 


OODYEAR MFG. CO. 








. your family will permit. 





G 
1758D Goodyear Bldg. Kansas City, Mo. 








READ THIS! ACT QUICK! 


eo 


oa MONEY 


MAKE SHOW CARDS & SIGNS 
EARN $10.00 to $25.00 DAILY 


salary, or have own d 
independe ence. por Ct learn by our ou 

new 50 lesson in pA ours’ course 
._ «2 As with 


COLORS and BRUSHES 


Heanor ay a — a 
caine PIRE s INST. OF LETTERING | 








17°: a Day soon pays for a genuine 
visible Underwood or L. C. t 
Smith rebuilt Syqoeneer, © Save $20 ¢ 
to $300n famous Larkin inched. § f 
ment plan. srentenneay Se finis' — 
Year Guarantee. ore. © ae 
Send for FREE Book Ton Y. Bi iist 


Levshitt CO tac, Oesk TPSM-1022 
Buffalo,N.Y. Peoria and Chicago, Ill. 
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How to Keep ‘Warm on - 


30% Less Coal 
(Continued from page 102) 


into the ashpit. All flue, fire, and ashpit 


doors should be filed and fitted to make 


tight joints. 

4. Heating surfaces should be kept clean 
and free from soot and ash accumulation, 
and the entire ashpit should be cleaned at 
least once a day. 

5. Grates should be kept in good condi- 
tion so that they will shake easily and have 
no broken places for coal to drop through. 
Unburned or partly burned coal should not 
appear in the ashes at any time. 

6. Steam heaters and hot water piping 
should be completely covered with a good 
grade of insulation of ample thickness to 
prevent heat losses. 

7. The firepot should be kept filled at all 
times. It is a mistaken notion to assume 
that a low fire effects economy. On the 
contrary, it is wasteful and extravagant. 
Do not shake your fires too often, too long, 
or too violently, especially in mild weather. 

8. Regular attention to the fire by one 
member of the family is desirable. 

9. The firepot should have sufficient coal 
capacity to require attention not more 
than once in eight hours. 

10. Keep your house temperature low- 
ered. Sixty-six degrees should be sufficient 
for comfort. If you are not comfortable at 
this temperature, you are not properly 
clothed, or the humidity in your house is 
too low. 

11. Shorten the heating season as much 
as possible. Do not start your heater with 
the first sign of cold weather. An open 
fireplace or a gas heater should be used. 

12. Heat as few rooms as the comfort of 
A tremendous 
waste is caused by the heating of unoccu- 
pied rooms. 








Best Photos Win 
$50 in Prizes 


OME of the most interesting 
recent achiévements in _ science 
and invention are brought to the atten- 
tion of Poputar Science MonTHLY 
readers this month through the wide- 
awake efforts of amateur photographers 
competing in our October prize camera 
contest. Photographs of the three 
subjects that won $50 in prizes appear 
on other pages of this issue. 


It’s Easy 


OU don’t have to be an expert 

photographer. Just keep your 
eyes open for some new invention, 
successful mechanical device, or inge- 
nious engineering feat. Snap the 
picture, including a human figure in 
the view, and send the photo in. 


Here are the prize-winners in the 
October contest: 


FIRST PRIZE, $25—E. Weiss, 
Paris, France. Subject — “Quick 
Change of Wheels Converts Truck 
into Tractor’’ (see page 36). 


SECOND PRIZE, $15—Frank B. 
Howe, Los Angeles, Calif. Subject — 
‘Boys Build Self-Propelled Model of 
Famous Ship’’—(see page 56). 


THIRD PRIZE, a —H. F. Blan- 
chard, Tuckahoe, N - Y. Subject — 
“Mortisin Machine Saves Carpen- 


ter’s Time’”’ (see page 34). 



































F ALL the Manhattan Radio 
Headsets that have been 
manufactured and sold since 
the first one was produced on 
March 20th, 1922, were placed 
side by side, they would stretch 
in an unbroken line eleven 
miles long. 


This means quantity produc- 
tion—and quantity production 
assures you of four things: 


1. Uniform Quality Quantity pro- 

of Product. duction de- 

mands absolute 

uniform quality of raw materials. 

Only the very best materials are 
uniform in quality. 


2. Rigidly Tested Quantity pro- 
Product. duction necessi- 
tates rigid tests 

at every stage of manufacture. 
Rejection of a finished headset is 


costly. 
3. A Correctly The proper 
Designed Product. design of the 
Manhattan 


Headset and the use of special 
tools, only possible in quantity 
production, enable us to add re- 
finements and extra features at 
no increased manufacturing cost. 


4. A Quality Product Quantity 
at a Quantity Price. production 
cuts labor 


costs. This enables us to offer 
Quality Headsets at a Quantity 
Price. 


Manhattan Radio Headsets are on 
sale by all reliable radio dealers. 
If he hasn’t them in stock he wiil 
get them for you. 


ANHATTAN 


ELECTRICAL SUPPLY CO.INC. 
NEW YORK CHICAGO, ILL. 
17 Park Place 114 So. Wells St. 


ST. LOUIS, MO. SAN FRANCISCO 
1106 Pine St, 604 Mission St. 


No. 2500 
2000 ohm 


00 
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FRE of Handsome 


Tortoise Shell 









For many years 
people have been 
coming to me _ from 
every part of Chicago 
on account of my wide 
reputation for supply- 
ing glasses that fit. 
I am now offering the 


<4 / benefit of this wide 
: A experience to people 
everywhere. No mat- 


ter where you live, I positively guarantee to give 
you a perfect fit or there will be no charge whatever. 
I promise to send you a pair of glasses that will enable 
you to see perfectly and satisfy you in every way, or 
you will owe me nothing. They will protect your 
eyes, preventing eye strain and headache. They 
will enable you to read the smallest print, thread the 
finest needle, see far or near. 


SEND NO MONEY 


I will not accept a single penny of your money 
until you are satisfied and tell me so. Simply 
fill in and mail the coupon below, giving me the 
simple easy information I ask for and I will send 
ou a pair of my Extra Large Tortoise Shell Spectacles 
or you to wear, examine and inspect, for 10 days, in 
your own home. The glasses I send are not to be 
compared with any you have ever seen advertised. 
They are equal to spectacles being sold at retail at 
from $12 to $15 a pair. You will find them so scien- 
tifically ground as to enable you to see far or near, 
do the finest kind of work or read the very smallest 
print. These Extra Large Size Lenses, with Tortoise 
Shell Rims, are very becoming and your friends are 
sure to compliment you on your improved appear- 
ance. There are no “ifs” or ‘“‘ands’’ about my liberal 
offer. I trust you absolutely. You are the sole 
judge. If they do not give you more real satisfaction 
than any glasses you have ever worn, you are not out 
a single penny. I ask you, could any offer be fairer? 


SPECIAL THIS MONTH 


If you send your order at once I will make you a 
tena of a handsome Velveteen Lined, Spring 

ack, Pocket Book Spectacle Case which you will be 
proud to own. Sign and mail the coupon NOW. 
Dr. Ritholz, Madison & Laflir Sts., DR 1490 Station 
C, Chicago, Ill., Doctor of Optics, Member American 
Optometric Association, Graduate Illinois College of 
Ophthalmology and Otology, Famous Eye Strain 
Specialist. 


Accept This Free Offer Today 


Rm A A LS LS A A A TY A A a Se 
Dr. Ritholz, Madison & Laflin Sts., 
DR. 1490. Station C, Chicago, III. / 

You may send me by prepaid parcel post a pair of 
your Extra Large Tortoise Shell Gold Filled Spec- 
tacles. I will wear them 10 days and if convinced 
that they are equal to any glasses selling at $15.00, 
I will send you $4.49. Otherwise, I will return them 
and there will be no charge. 











Is Einstein Wrong, After All? 
(Continued from page 27) 


“Ether House.” The interferometer was 
floated in a container full of mercury, so 
that it would revolve for hours after being 
set slowly in motion. 

As the interferometer revolved, the ob- 
server had to walk around the platform and 
look into the telescope, making the read- 
ings. A thrilling experience followed. THE 
POINTER DID MOVE. Butthere was one 
difficulty—another, unexplained, pointer 
movement occurred every revolution. 

“T cannot say at this time that Einstein 
is wrong,’ Doctor Miller explains. ‘Our 
experiments indicate a strong possibility, 
but we must first eliminate the ‘error 
effect.’ If the effect we seek is not present 
when we have eliminated the error effect, 
then the experiment would indicate that 
Einstein is right. If we eliminate the error, 
and the pointer shift stays at each revolu- 
tion, then we have direct evidence that the 
ether exists, that the main premise upon 
which Einstein based his theory is incor- 
rect, and that his theory must be modified.” 

Meanwhile, by a happy coincidence, the 
astronomic tests of Ejinstein’s theories 
are now to be repeated by American, 
British, German and Dutch astronomers. 

These astronomers, already at their 
eclipse stations, have been taking photo- 
graphs of stars in the region of the heavens 
where the eclipse is to occur. On the day of 
the eclipse, and during the. nearly six 
minutes that the moon will completely hide 
the sun, photographs will again be taken of 
these same stars as they show around the 
edges of the obscured sun. If, in the latter 
photographs, stars near the sun do not 
seem to be in the same position as they do 
in the earlier pictures, it may be assumed 
that their light, passing close to the sun, was 
so bent by solar attraction as to produce an 
apparent displacement. If this result, con- 
firming the earlier one of 1919, is obtained, 
the Einstein theory will have pretty firm 
foundation. 





Prize-Winners in July and 
August Puzzle Contests 


bigot enanagew of prizes for the best solu- 
tions of the Sam Loyd puzzles 
appearing in the July issue are: 

FIRST PRIZE, Ten Dollars: Geo. C. 
Hill, Washington, D. C. 

SECOND PRIZE, Five Dollars: K. T. 
Redick, Newington, Conn. 

Ten One-Dollar Prizes: 

H. Maire, Fort Lee, N. J.; J. H. Wick- 
ham, Jr., Cincinnati, Ohio; John Kinzer, 
Brooklyn, N. Y.; Art C. Engstrom, Two 
Harbors, Minn.; C. E. Mallory, Waupun, 
Wis.; Ernest R. Lowe, Waltham, Mass.; 
Shelby H. Senteney, Thebes, Ill.; Mrs. 
Leota Killian, Ilion, N. Y.; Herbert F. 
Fitton, Quincy, Mass.; Eva E. Ropes, 
Detroit, Mich.. 


PRIZE-WINNERS FOR AUGUST 

FIRST PRIZE, Ten Dollars: R. G. 
Jansen, Des Moines, Iowa. 

SECOND PRIZE, Five Dollars: Fred 
G. Shoner, Fort Wayne, Ind. 

Ten One-Dollar Prizes: Francis H. Ale, 
Pittsburgh, Pa.; A. G. Kalmbach, Grand 
Rapids, Mich.; George Clahane, Concord, 
Mass.; Paul L. Sullivan, Flushing, Long 
Island, N. Y.; J. E. Roberts, Durham, 
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12 OY “teary Of GF OF 2k. Fo) 


WITH THE 


ARMSTRONG 


SUPER 
REGENERATIVE 





The newArmstrong 
Super-Regener- 
ative Circuit requires constant 
fixed capacities of .005 and 
.0025 m.f.d.—to be efficient, 
these condensers must be abso- 
lutely silent. Such is the— 


MICON 


Tested Mica Condenser 


the only guaranteed noiseless condenser of absolute- 
ly constant capacity. Made in .005 and .0025 m. f. 
d. capacities, especially for this gecuke. It may be 


ABSOLUTELY 
NOISELESS 
CONDENSER 





had in all sizes from .0001 to .00 
MICONS are manufactured in a seamless metal 
case, over the entire surface of which an even pres- 
sure has been applied. For this reason MICONS 
enn at gad capacity. h 

ur special process |eliminates an sibility of 
loose plates. This renders MICON®S absolutely 


noiseless. . 
MICON'~ .0025 m.f.d.... .50 
MICON .005 = m.f.d.... .75 


If your Dealer cannot supply you, order direct from 
us, mentioning dealer’s name and receive free com- 
plete diagram of the New Armstrong Super-Regener- 
ative Circuit. 


CHAS. FRESHMAN COMPANY, Inc. 
le Manufacturers, 
290 Hudson Street, New York City. 


LAUGH AT THE WEATHER 


with j 
“Wear Me” -' 
/] Windshield Wings 


10” x 20” Bevelled 
Plate Glass. Clamped 
Not Bolted. Hardware 
Strong and Rustproof. 
No interference with 
Side Curtains. Fully 
Guaranteed. 


$12.50 


Ford Special $10.00 
Per Set 


























ARME AUTO SPECic iy 


"Wear Me’ <Q 
Auto Specialties- 2 


UR SPARE 


TIME 


You can earn $15 to $50 a week writing show 
cards in your own home.—No canvassing.—A 
leasant profitable profession easily and quickly 
earnt by our new simple graphic block system. 
Artistic ability not necessary.—We teach you 
how, and supply yon with work—Distance no 

object. Full particulars and booklet free. 
WILSON METHODS LIMITED—DEPT. C 
64 East Richmond, Toronto, Canada. 


Order from your 
.dealer or direct 





















Opera 
ereoscope, a B Lens, a Reading Glass, a Telescope, a 
Compass, a Pocket Mirror, and a Laryngascope—for examin- 
ing eye, ear, nose and throat. It is worth all the cost to locate 
even one painful Sears. Folds flat and fits the pock- 
et. Something great—you need one. Don't miss it Sent by 


Fine SES here ws mated Rie EMTEE 


1000 Silk Remnants , 
r raz Q fa Cushions 
pn ag Lo 
For 10 Centssite pecksce f 
and Book of quilt designs. 3 : 


i es : 
25c. 1 pound makes'a lovely 1 uilt.' 
Price te postpaid. Ourailk ig the best. 
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= N, C.; O. E. Buker, Canton, Ohio; Miss S. 
a 2 ey ee Ireland, Edmonton, Canada; W. H. Gaines, 
Rice wide Dich kbd haan HOS Sw cnew Mobile, Ala.; J. §S. Huske, Fayetteville, 
SS ae ae Box No........... N.C.; Mrs. L. H. Carder, Arkansas City, 

Kans. UNION TOOLCHESTCO., 

Te eee 24 Mill St., Rochester, N.Y. 
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’ THE HOME WORKSHOP 


Model Side Wheeler a Si 
17 


} en 
nome a ‘i ss — 
UNIQUE use for the small toy steam oe upe Id ~An nna = 
engine is to install it as the power ys yp p oe 
plant of a model side-wheeler steamboat. CHM IP th A pee garearrs WANS 
The boat should be flat-bottomed and . 
Saves Cost of Aerial 





comparatively wide. One good way to 
make it is by constructing a wooden frame 




















nd covering it with tar paper, as described bd 
pe page 14 of the September POPULAR Attach to Any Light Socket 
CIENCE MONTHLY. Another way is to Fo : ; 
build it entirely of wood. In that a the The Super-Antenna” unit has been designed 
bottom, stern posts, bow stem, and the two by one of the country’s foremost engineers for 
braces, all of which can be seen in the Radio Reception over electric lighting circuits. 
“7 accompanying photograph, are cut from a You can now pick up broadcasted concerts in 
be any room or at the home of a friend by simply 
tal attaching the ‘“Super-Antenna” plug to any 
NS electric light socket. | 
Z The ‘‘Super-Antenna” does away with the over- | 
head aerial and the dangers of stringing wires. | 
Eliminates expense of switches and lightning | 
ym arresters. Safeguards your Set—Will not blow 
ere fuses and 1s absolutely shock proof. Operates on | 
any electrical circuit from 32 to 120 volts, D.C. | 
| or A.C. and does away with alternating current | 
al hum. Does not use current. Switch can be | 








turned “ON” or “OFF.” 





Endorsed By Leading Electrical Institutions 











d . provision is made for an External Detector and : 
shaft is fastened firmly a pulley, the size of Tuner for other wave lengths. Has no equal for sensitiveness and efficiency. 


All parts are made and tested according to the most exacting Standards making 
certain accurate operation. Price including tubes $240.00. 


which will depend upon the engine. It 
must be large enough so that it will turn 


not more than once for every ten revolu- : 
5 Dealers and Jobbers—Be the first in your territory to 
fons of the fiywheel. — The_larger the stock these units. Write at once for particulars. 


Wings A stenenbect ce stengile in construction The “‘Super-Antenna”’ unit in voltage, weight and design is made to conform | 
evelled that any boy can build it with the requirements of the National Board of Underwriters and has been 
— tested and approved by leading electrical experimental stations. 
tproof. ° . ; 
> with 14-in. board. The two sides are made from ! 
ieee thinner wood, the sides of a cheese box Order at Once—TODAY! 
50 being especially suitable. On account of the heavy demand, we suggest you order at once. If your 
iy While cutting the bottom, place the two dealer cannot supply you, send check or money order direct giving $2 .80 
$10.00 thin sides in a tub of water so that they may us your dealer Ss name, PRICE ‘ OO ee CT TN ne ee | 
become thoroughly saturated. See that West of Rockies $3.00. Canada $3.70 
the base is wide enough to accommodate ° e | 
> ic eunien, “Tae Saad std oak aoe thee F. R. L. Super-Receiver-Radio Frequency | 
attached to the bottom, and the two side A high-grade perfect functioning three stage 
—— pieces, now being pliable, are bent to the Radio Frequency Receiver months ahead of any 
shape of the frame and tacked on. After other set on the market. Easily tuned to hear. 
they are attached, saw off the surplus wood distant points. Perfect modulation of music, 
Two holes are ‘bored in the sides of the speech oF signals without distortion. 
vessel to suit the shaft, which is simply a 30 Mile Range Without Antenna or Ground 
piece of stout wire. It should be about 2 in. This pe has 1,000 mile receiving radius and 
longer than the width of the boat. To this a range of 150 to 600 meters. In addition to this, 
v 
J 
le 
u 
Q 


pulley, the better the engine is apt to work. 












































ota At each end is attached a disk of wood to 
‘thing form the hub for the paddles. These are SUPER ANTENNA COMPANY 
parate made from odd pieces of tin or an old tin Dept. 410 Quincy, III. 
— ean. First cut ‘a circle, divide it into 6 
shy parts, and then cut out the six paddles. 
a They are attached to the wooden disks, as | 
y use- shown. Care must be taken to see that the a INE AEE NOR TERIA nH 
as, paddles do not go too deeply into the 
arb water. The best results will be obtained if 
— they do not enter the water more than }4 in. 
+4 A mast ean be attached, if desired, and a = > . 
a superstructure or other details added to Two 7, he One . 
suit the maker. All that then needs to be ° t= ge Sey Se Sct. 
done is to paint the boat with a good white Dimes OS eS OFS NES BES Sy to Four 
lead paint.—E. B. iin ax eden 
a Day Years 
; Resurfacing Worn Oilstones Pays R 2 T ' f Time 
: , oom apes So a 
HE method of resurfacing Worn | oil- Choice of flowered Tapestry or beautiful Velour. Chair AP — Over a thousand other Furnishings 
stones, used by most toolmakers, is to offered on easy-monthly payments in our big, heipful, 104-page Larkin Rook of Better Homes. FREE for the asking. 
sprinkle some coarse emery on a flat metal ; _ LOWER FACTORY-TO-FAMILY PRICES 
surface, such as a bench plate, and rub or Oe ar Ded Toc prices nee bene ae ems, Liasical Unctroments. One to Sour years to pay. Bip caning 
id ? a - Chee V er or le 
slide the oilstone over it until it is recon- 0 Furnishings | i“ ao Symphonic Pianos io 
iti j ymphonic Player Pianos ymphonola Phonographs 
ray por Pag? paper spate cago (Check offer interested in and mail ad Today for FREE Book. Give full name and address) 
Litrkitt Co tue. 
new.—H. P. BOETTCHER. _ 1 Desk FPSM-1022 BUFFALO, N. Y. PEORIA and CHICAGO, ILL. 
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of first class apparatus. 


results, are 
equipment fitted with 


Radio Parts 


STROMBERG - CARLSON 


neously. 


STROMBERG-CARLSON “ Radio Jacks” 





thickness between 1/8’ and 1/4’. 
Price—No. 147, Radio Jack, .85. 


ng radio and telephone apparatus. 


You may order Stromberg- 
Carlson apparatus from your 
electrical merchandise dealer, 
or a postal will bring you free 
Bulletin No. 1029-P, which 
fully describes the exclusive 
Stromberg-Carlson features. 


ROCHESTER, N. Y. 
Chicago 
Address nearest office 


Kansas City 








The Delights of Radio 


are greatly increased by the use 
Conve- 
nience in operation—excellence in 
characteristics of 


Stromberg-Carlson 


Standard for high efficiency in 
commercial and amateur service. 


“Radio 
Head Sets’’ are designed especially for 
comfort and adjustability, with tonal 
qualities unexcelled in reproducing 
accurately faint long distance signals. 
In addition, the construction permits 
the separation of the receivers so that 
two observers may “‘listen in’ simulta- 


STROMBERG-CARLSON “Universal Radio Plug” 


should be attached 
to every Head Set. 
It fits any standard 
jack, takes any type 
or size of conductor, 
and wire loops, tinsel 
loops, pin tips or 
spade tips. 
Price—No. 60, 
Universal Plug, 
$1.25 


are adapted to all 
standard Radio 
Plugs. They mount 
neatly, without wash- 
ers, on panels varying in 


STROMBERG-CARLSON Radio Parts 
are made by a company with 28 years’ 
experience in designing and manufactur- 


Stromberg-Carlson Telephone Mfg. Co. 


Tcronto 








THE HOME WORKSHOP 





| Railroad Iron Makes Small Anvil 


LIGHT anvil suitable for small work 

is frequently useful in the home work- 
shop, and one can be made without much 
trouble from a piece of heavy railroad iron. 
The one illustrated was roughed out on a 
power hacksaw and finished by hand on an 
emery grinder, the top being planed off to 
make a flat work- 
ing surface. It is 
screwed toa 
heavy wooden 
plank, to the 
bottom of which 
is fasteneda 
cleat. This per- 
mits the anvil to 
be set up in the 
bench vise at a 

















Anvil with vise attached 





moment’s notice. 

The usefulness of the anvil shown was 
extended by welding to it a small hand vise 
that extends a little above the top surface. 

A piece of 60-pound rail was used for 
the anvil, which is 12 in. long, stands 4 in. 
high above the base block and weighs 12 
pounds.—F. M. W., JR. 





How to Make a Cool Smoking 
Short-Stemmed Pipe 


i pipe smokers know that a long- 
stemmed pipe gives a cool smoke but 
is awkward to carry and is undesirably 
conspicuous. A short-stemmed pipe can, 
however, be altered with little difficulty to 
give the same coolness. 

Select a pipe with a straight stem and a 
very short mouthpiece. Remove the 


Smoke passes around the threads 





THREADED ALUMINUM ROD 


DRILL HOLES At 


RIGHT ANGLES 


mouthpiece and drill a hole into the stem 
and bowl that will take a piece of aluminum 
rod. Have the rod threaded throughout 
its length and tapped at one end to suit the 
mouthpiece. Cut it off short enough to 
allow the mouthpiece to come flush with 
the stem. The smoke will then be forced 
to travel around the thread before it enters 
the mouthpiece.—EDWARD G. GETTINS. 





Fan Improves Carpet Beater 


ie DRIVE away the dust while beating 
rugs and prevent it from rising in my 

face, I fastened a fan to the handle of the 

carpet beater by : 

means of an open 


coil spring about CARPET 






3 in. long, made BEATER 
from No. 12 gage 
wire. For making 
a hole in the 
handle, I used a PALM LEAF 


wire nail, the point 
of which was 
hammered toa 
chisel edge so that 
it would not split 
the wood. 


The handle of a 
palm-leaf fan was 
tapered a trifle and Blows 
notched roughly so away 
that it could be 
screwed into the spring far enough to hold 





| firmly.—G. M. BEERBOWER. : 
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R more than a quarter century King Brass 
Instruments have been built to the specifica- 
tions of world-famous musicians. Every King 
Instrument has the latest improvements—is built 
by experts—and is thoroughly tested in our sound 
laboratory before being shipped. That’s why 
every good musician praises the King. 


PERFECT INSTRUMENTS 
EASIEST TO PLAY 


Whether you are just learning to play or are a 
finished musician you will find these wonderful 
King Saxophones, Trumpets, Trombones and 
Horns easier to play than any other make. The 
wonderful tone-quality is admired by everyone. 
It’s easy to own a King. You can now buy on f 
easy payments direct from the factory, save mid- 
dleman’s profits, and get a brand new acoustically 
perfect laboratory-tested King Instrument. Every 
King is fully guaranteed. Ask for latest illus- 
trated catalog of all King Instruments. Mailed 
free upon request. 

We have many good bargains in re- 
buile instruments. At lowest prices. 

Write for list. 


THE H. N. WHITE 
COMPANY 

5200-02 Superior Ave. 

CLEVELAND, OHIO 
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Pay Nothing 


An amazing new offer— wear this GENUINE . 


on apa Ay nfled ay: Fadl dE corm 2 
EVERY WORD OF THIS OFFER. 
Send No Money 
Pay No C.O.D. 
Mail Free Trial Coupon! 


Just send the coupon below —do not enclose a 
penny—and we will send = on epproval at our ex- 
pense the most beautiful hand engraved solid gold 
ring you ever saw, set with a fine, large, genuine 
blue-white diamond. Pay nothing when it arrives. 
ney | accept the ring and 

wear it for a week, at our 
expense. After a week 
decide. If you return the 
ring, that ends the matter. 
You have risked noth- 
ing. But if you keep the 
ring, send us only $3.75 a 
month until you have paid 










CRUE ii 
I cart 

















the ameuingy? low price of 
$38.75 for this regular $60 
value. The ring is an elab- 
orate pierced model in 
solid 14K green gold with 
hand engraved white 
gold top. A striking new 
model. The diamond is a 
beauty — extra_ brilliant, 


blue white, perfectly cut | C.O 


—a remarkably big value. 





Men’sextramassive 4K 
solidgold fluted ring with 
18K hand cut white gold 
top set with extra fine 
perfectly cut blue-white 
genuine diamond. Ex- 
tra Big Value. Now 


$38.75 — $3.76 a month. 
Send go money. Pay no 
A week’s trial 


FREE. Mail coupon now. 


Just mail the coupon below and enclose finger 


size. SEND NO MONEY. 





Harold Lachman Co., 204.5; f9°r'eStest 


Send me choniataty free and prepaid, for a week's 


trial, the genuine 


jamond ring checked below. I 


am to pay nothing’ when it arrives. After one week 


I wille’ 


ther return the ring byregistered mailand that 


ends the matter, or I wil} send you $3.75 each month 


until $38.75 has been paid 
gntil fully paid. &§ ENCLO 


Ladies’ Ri 
Oy Nees"? 


eeeeseoee eeeccceeses 


Title remains with you 


SE MY FINGER SIZE. 


oO Men's Ring 
No. A4460 


eeevceres eeeceevece eeeeeeree 


Address 
Copyright 198%, Harold Lachman Co. 
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Voices Across the Atlantic 
(Continued from page 64) 


readers of POPULAR SCIENCE MONTHLY 
to learn that much of the preliminary work 
has already been done at Radio Central, 
the gigantic radio station at Riverhead, 
L. I. This station, when completed, will 
be the most powerful in the world, and 
will be able to carry on direct communica- 
tion with almost all parts of the world. 

Undoubtedly it will be one of the first 
to establish continuous transatlantic tele- 
phony. The preliminary work that has 
already been carried on there has been 
done by two separate corporations in co- 
operation with the Radio Corporation of 
America. One of these two companies has 
been experimenting with power vacuum 
tubes of 20 kilowatts output each, and the 
other with tubes of 10 kilowatts, both 
using tubes in parallel to build up the 
desired amount of radiation energy. 

I am reliably informed that an antenna 
energy of 25 kilowatts has already been 
obtained in the antenna system at Radio 
Central from the bank of 20 kilowatt tubes. 


The Radio ‘‘Flivver” 


HAvE we got the “‘flivver of radio” in 
the single-tube Armstrong super- 
regenerative circuit? 

In my opinion we have, and with this 
opinion E. H. Armstrong agrees. He stated 
it specifically when he gave a demonstra- 
tion before the Radio Club of America at 
Columbia University recently. 

At the conclusion of the demonstration, 
Armstrong said that one of the possible 
developments of the single tube circuit 
would be to have the tube perform the 
functions of regenerator and oscillator, 
and then have a rugged crystal, perma- 
nently fixed, operate as the detector. 

In this way a set could be constructed 
with a standard loop aerial, and set per- 
manently at 360-meter wave length adjust- 
ment, so that all the radio fan would have 
to do would be to press a button and turn 
the loop toward the broadcasting station. 

The crystal in this case could be car- 
borundum, and it could be permanently 
set, because of the tremendous amount of 
energy that would be supplied to it by the 
super-regenerator. A single stage of audio- 
frequency amplification, also permanently 
adjusted, would then give loudspeaking 
results. This idea is perfectly feasible. 





Government Radio 
(Continued from page 67) 


conditions; and this means high power— 
much higher power than is used at present. 
In Europe it has been demonstrated that 
powers of one kilowatt and upward must 
be used to insure successful transmission 
over a distance of 100 miles or a little 
more. In this country, 15-watt sets have 
been heard 1000 miles, of course, but this 
is ‘freak’ reception. 

“These are some of the reasons why I 
believe government broadcasting will be 
the only finally successful plan. 

It is an almost staggering vision of public 
service that Mr. Howell sees as the ultimate 
goal of broadcasting. And if he is elected 
to the Senate this fall, we shall have one 
rea! radio man in Congress, and one who 
frankly states that he will put up a fight 
for the great government broadcasting 
system in which he believes. 





























THE PATHFINDER—STYLE M98 
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Mkn of the finer type and temperament, who pride 

themselves in their attire, respond naturally to the 

smart style and quality appeal of The Florsheim Shoe 
The Florsheim Shoe—Most Styles $10 


BOOKLET “STYLES OF THE TIMES ON REQUEST 
Look for Name in Shoe 


THE FLORSHEIM SHOE COMPANY 


Manufacturers « CHICAGO 
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SEND FOR THE INTERNATIONAL CATALOG 
Our net price list of 
auto bodies 
and body 
supplies at 
Wholesale 
Prices. Save 








: we. by buying 
Divect from Factory 
FOR FORD, CHEVROLET, AND DODGE 
Prices from $27.85 up . 


INTERNATIONAL BODY WORKS, 914 W. Ohio St., Dept. 8, Chicago, i. 





CUSTOM TAILOR MADE 
TO-FIT YOUR INDIVIDUAL CAR 


Made in our custom shops after 
your order is received. We ship 
ordinarily in 2 or 3 days. Per- 
fect fit guaranteed when cor~ 
a ang Ue rect name, year and model of 
arce’ s os' caris given. You can easily 
Pai apply it yourself. We furnish 
instructions and all necessary tacks, welts and fasteners. Our catalog 
No. 10 with samples is free for the asking. 


LIBERTY TOP & TIRE CO., Dept. E-8, Cincinnati, O, 











Free Proof 


You Can Learn to Dance 
In One Evening at Home! 


It’s a shame for you not to know how 
to dance when you can learn so easily 


Even if you don’t know one 
dance step from another, you 
_ can very quickly learn to dance in 
a single evening through Arthur 
Murray's NEW METHOD. 
You can master any dance right 
in your own room, without music 
ArthurMurray, OT Partner, after a few practice 
Dancing In- steps. And-you can prove it 
siructor to te without expense; Arthur 
Murray will teach you to dance 
well or your lessons won’t cost you one 
single cent. 


Special Free Proof Offer 


Here is Arthur Murray’s special offer—made for a 
limited time. _He will send you the following lessons 
for five days’ trial: 1, Popular steps in Fox Trot and 
One Step; 2, The Basic Principles of Waltzing; 3, 
The Secret of Leading; 4, How to Follow Successfully; 
5, How to Gain Confidence in Dancing; 6, The Cor- 
rect Dancing Position; 7, How to Perfect Your Sense 
of Rhythm and Other Dancing Helps. 

Private instruction in Mr. Murray’s studio would 
cost you $10, for each lesson, But through his new 
method of teaching dancing in your own home, you 
get the same high class instruction at a ridiculously 
low price. And, if you aren't delighted, it doesn’t 
cost you one cent. 

With Mr. Murray’s remarkable correspondence 
method, you don’t need anyone to explain the simple 
instructions—you merely follow a few simple direc- 
tions, diagrams and photographs. And, after you 





have learned the steps alzne 
in your own room, it will 
be easy for you to dan¢e in 
correct time on -ary floor 
to any orchestra or phonograph music and with 
any partner. 


Send No Money—Not One Cent 


All you need to do to get these seven lessons is to 
simply fill in and mail the coupon. When the post- 
man hands the special-proof course to you, just 
deposit $1.00 with him, plus a few cents postage, in 
full payment. Keep the course for five days, follow 
the easy instructions and prove to yourself that you 
have found the quickest, easiest, most delightful 
method to learn to dance. If after 5 days you desire 
to do so, return the’ course and your dollar will be 
promptly refunded. Otherwise, the course is yours 
without further payment. 


Arthur Murray, Studio 413, 100 Fifth Avenue, N. Y. 
COMPLETE 7-LESSON COURSE $1.00 


ARTHUR MURRAY, Studio 413, 
100 Fifth Avenue, New York 


Please send me your new seven-lesson course. When the 
postman hands it to me, I will deposit $1.00 with him Goes 
the few cents postage) in full payment. If, after five days 
I decide to return the course I may do so and you will 
refund my mon: ’. 





Pe Se ETRE TCP State... cccesccccce ° 


if ish, You may send money with coupon. 
Siler cote Uv. Ss. $1.10, cash with order. 































































66 9 99 
I Knew You’d Make Good 
wy ALWAYS felt you had it in you to get 

ahead. But for a time I was afraid 
your natural ability would be wasted be- 
cause you had never trained yourself to 
do any one thing well. Yes, I was afraid 
you would always be ‘a jack of all trades 
and master of none.’ 

“But the minute you decided to study 
in your spare time I Knew you’d make 
good. You seemed more ambitious—more 
cheerful—more confident of the future. 


And I knew that your employers couldn’t 
help but notice the difference in your 


work. 
“Think what this last promotion 
means! More money—more comforts— 


more of everything worth while. Tom, 
those hours you spent on that I. C. S. 
course were the best investment you ever 
made.” 


Ho” about you? Are you always going to work 
for a small salary? Are you going to waste 
your natural ability all your life? Or are you going 
to get ahead in a big way? It all depends on what 
you do with your spare time. 


Opportunity knocks—this time in the form of that 
familiar I. C. S. coupon. It may seem like a little 
thing, but it has been the means of bringing better 
jobs and bigger salaries to thousands of men. 


Mark and mail it today and without cost or obliga- 
tion, learn what the I. C. S. can do for you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7606-C, Scranton, Penna. 
Without cost or obligation on my part, please send me 
full particulars about the subject before which I have 
marked an X in the list below:— 


BUSINESS TRAINING DEPARTMENT 


Business Management Salesmanship 
Industrial Management Advertising 
Personnel Organization Better Letters 
Traffic Management Foreign Trade 
Business Law Stenography and Typing 
Banking and Banking Law Business English 
Accountancy (including C.P.A.) LJCivil Service 
Nicholson Cost Accounting Railway Mail Clerk 
Bookkeeping [JCommon School Subjects 
Private Secretary High School Subjects 
Business Spanish (J French Illustrating 
TECHNICAL AND INDUSTRIAL DEPARTMENT 
Electrical Engineering Airplane Engines 
Electric Lighting Architect 

Mechanical Engineer Contractor and Builder 

Mechanical Draftsman Architectural Draftsman 
/Machine Shop Practice Concrete Builder 
Railroad Positions Structural Engineec 
Gas Engine Operating Chemistry 
Civil Engineer Pharmacy 
iSurveying and Mapping Automobile Work 
Mine Foreman or Engineer Acriculture and Poultry 
Steam Engineering (JRadio 





Mathematics 
Name.... 


Street Address...... 





NO aoa ceeinechbasebspsebius dxe-pnpsebecknrapiobnboove a cect cote 

Persons residing in Canada should send this coupon to the 

International Correspondence Schools Oanadian, Limited. 
Montreal, Canada. 


WORKO XN 


Radio Cabinets 


Test your skill. Build your receiving set. Put 
it in a Worko Cabinet. Finest solid Mahog- 
any. Varnished-hand rubbed. Locked corners. 
Nickel plated top hinges. Rabbeted front. 
Order today for quick delivery. Cash with 
order. Prepaid East of Rockies. 
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Panel Size Inside Dimensions Price Ea. 
6x7” S%" high 6%” wide 7” dp $2.40 

wf 10” “se 7” 2.65 
6x14” 5%” “ 13% a Sp 
5%” “ee 20%” ‘ 7” ss 3.95 


Worko Co., Mfrs., Racine, Wis. 
Dealers— Write for interesting 
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Toy Cycle-Car Is Propelled by 
Unique Elastic Drive 


UBBER bands fastened in an unusual 
way are the motive power of this 
eycle-car. By revolving the left rear 
wheel in either direction, one rubber band 
is wound evenly on the axle. The lever 
does not move until the axle is half wound; 


METAL OR WOOQEN we POSITION WHEN wOUND 









\ 
MEAVY CARDBOARD METAL DISA AMEUTRAL BAND wound 
POSITION EVENLY ON AXLE 
This toy auto runs backward or forward 


then it gradually swings around on its 
pivot. The toy I made on this principle 
runs 25 ft. 

The chassis is a piece of 1¥-in. thick 
wood, 3 by 12% in. The body may be 
either of wood or thin metal. The wheels 
are either metai disks or heavy cardboard 
attached to sections of 1l-in. curtain poles. 
The axles are of wire. 

Two elastic bands about \ in. wide are 
necessary. Theone attached to the axle is 
cut and stretched full length. The equal- 
izer is used double.-—DonaLpD W. CLARK. 





Making Simple Tin Whistles 


ie MAKE whistles that will delight the 
heart of any boy requires but a few 
minutes’ time, a piece of tin, and a pair of 
snips or old shears. 

Whistle No. 1 gives a very shrill, clear 
note. Cut the tin by the L-shaped pattern 
and fold over the lower part on the dotted 
line. Leave about a 1/16-in. space between 
the two leaves. The stem of the L should 
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FOLD ON DOTTED LINE 














wre N°I 
THE FINISAED WHISTLE 
PUNCH - 
Two noisemakers HOLE 
easily constructed HERE 


be curved so that this end comes to within 
about \% in. of the folded part. When the 
whistle is to be blown, the thumb and fore- 
finger close the space on each side of the 
circle, forming an air chamber. 

Nearly every one is familiar with whistle 
No. 2, on which tunes can be played. A 
circle of tin is cut and folded over as shown, 
and a nail hole is punched through. The 
double semicircle thus formed is held be- 
tween the lips and the tone can be varied 
by pressing the tongue against the folded 
edge.—GLEN F. STILLWELL. 





Crankshaft 


ROM a section 

of an old Ford 
crankshaft, it is 
possible to make 
a useful bench- 
stake for light 
work. Thecrank- - 
shaft\ is cut as S 
shown and fitted 
into a plate 
screwed to the s 
bench.—C. H. W. 


for Benchstake 
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STEEL PLATE 
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Listening Posts of the Nation 


Through thousands of De Forest Everyman 
or Radiohome Receivers the American people 
are “‘listening in” on nearby broadcasting sta- 
tions, adding De Forest honeycomb coils for 
longer wavelengths, adding De Forest Amplifiers when it is 
desired to entertain a room-full through loud speakers. 

Some rest content with these remarkably efficient and 
compact but inexpensive sets, others go on to the MR 
Set, with its greater distance range, or build for themselves, 
from De Forest parts, sets of greater elaboration. Bue the 


thing for you to remember is this: whatever your need— 
no matter how simply or how deeply you go into radio— 
De Forest will meet tt. : 


You get from ‘any De Forest apparatus the dependable 
service which the famous name implies. 


De Forest Radio Tel. & Tel. Co. 
Jersey City, N. J. 














Get an 


IDEAL 
Variable 


CONDENSER 


NE of the most efficient and reliable’ Con- 
densers obtainable. Exceptionally well made 
and finished. Spacing of plates is unusually 

accurate. Phosphor bronze spring assures finep 
adjustment and holds moveable plates firmly in 
desired position; IDEAL Condensers will never slip 
out of adjustment. Pure Bakelite insulation. \% 
in, shaft to fit any standard dial. Threaded holes 
for mounting on panel of set. Made in three sizes; 
all same high quality — 

No, 1—43 plates—Capacity 001 —$4.75 each 

o 0005 ae 3 os 


0. 2—23 plates — d a 
Noe 3—11 plates— oe -00025— 3-00 ‘* 


IDEAL Vernier Condenser 


A well-made, accurate Vernier of excellent design 
and high quality. w capacity, as a Vernier 
should be. Black fibre insulation. Price $1.50 
Ask your dealer for IDEAL CONDENSERS; the IDEAL 
name is your assurance of satisfactory service. Or we 
will fill your order direct at these prices. Made by the 
manufacturers of IDEAL Model Aer J 
perfect flying models of real Aerop ever made, 


IDEAL RADIO MFG. COMPANY 
159 Wooster St., cor. W. Houston St., New York City, 
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BLANK CARTRIDGE PISTOL 
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. Blank » by express, $Oc per 
Johnson Smith &Co., Dept. 868, 3224 N. Halsted St. Chicago 


5 Master Keys 


Only keys of their kind in existence. Open 
and test thousands of different locks. 
Tell you instantly if your door or pad- 
locks are burglar proof. Tve in emer- 
gencies, too. Thousands of sets in daily 
use. Novel key chain FREE with each set. 
Send only $1 today. wa 5 
Mention if interested when ordering. 


nted. 
Master Key Co. 6 Manhattan Block, Milwaukee, Wis. ll 
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to learn the 
RADIO CODE 


ISTENING to radio concerts is 
only half the game. The first 
step to a real knowledge of wireless 
signalling is the knowledge of the 
code. Then, once mastered, the real 
delights of radio will be yours. 
Think of listening to a steamer 200 
miles out at sea; think of picking up 
messages vital and amusing; think 
of the fun of getting in touch with 
your pals; of “getting’’ Arlington, 
St. John, Cape Race or Chicago. 





A simple, 
logical method 


All this is possible—nay, easy, if 
only you know the code. Now,a 
new way has been developed for 
learning it, something so simple and 
logical that you will wonder that no 
one has ever done it before. 

Jack Binns has made two phono- 
graph records that are marvels of 
simplicity and clearness and with 
their help youcan become a capable 
master of the code in one evening— 
think of that. 

And with them you get a book 
explaining the complete short-cut 
system on which the records are 
based. 


2 Records and Text-Book 
—all for $2.00 
or Book alone — 50c. 


The price of two dollars is ridicu- 
lously small as compared with the 
great, permanent benefit that can 
be yours if you avail yourself of this 
big offer. 

Just drop in to your dealer, either 
radio or phonograph, and ask for 
Jack Binn’s OKeh Radio Records, 
Or send $2.00 to the 





American Code, Inc. 
206 Broadway 
NEW YORK CITY 
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The fastest way 
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POULT 


WHITING-ADA 


BRUSHES 


USED BY THE 


U. S. ARMY AND NAVY 


Used By 


RAILROAD AND STEAMSHIP 


COMPANIES 
Used by Manufacturers o: 
CARS, AUTOMOBILES, 
CARRIAGES 


There are actually several million persons in 
iy using 


the United States who are continuall 
Whiting-Adams Brushes. 


Send for Illustrated Literature 


JOHN L. WHITING-3. 3. ADAMS CO. 


Boston, U.S.A. 


Brush Manufacturers for Over 113 Years and 


the Largest in the World 
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Football Shinguards Made from 
Old Automobile Tires 


THs idea grew out of an emergency. 
Before a football game a number of 
players were shy of shin protectors and the 
cost of buying them was so great that I 
tried out the possibility of making guards 
from old automobile tires. 

. In order to_have them as pliable as pos- 
sible, I cut V-shaped slits 34 in. apart on 








Combine strength with considerable 
flexibility 


the face of the tire. The straps were made 
of 14-0z. canvas doubled and sewn, al- 
though leather straps would have made an 
even better job. Small iron buckles were 
used for fastening the straps. 

The knee protectors were cut from an 
inner tube and given an outside covering 
of canvas, which was reinforced with No. 
20 wire stitched around the edge and 
vertically. GEORGE R. AUGER. 





Blowing Up a Football 


| Viewed boy who has tried to blow up a 
football or basketball knows the need 
of a special fitting for making the connec- 
tion. A fitting that will serve the purpose 
can be made in 10 minutes with a file. 
Obtain a valve stem from any discarded 
automobile tube; saw or file off the base or 
part that attaches to the stem of the tube, 


and then file the 


same end of the 
stem to the taper- 

Attachment made from 
valve stem 


ing shape shown 
in the illustration. 
The two grooves 
are not absolutely necessary, but help to 
prevent the rubber tube from slipping off 
the valve. 

Screw the threaded end into the air- 
pump connection, push the tapered end 
into the tube of the football bladder and 
then pump. The check valve in the stem 
prevents the air from escaping, and leaves 
both hands free to double over the tube and 
tie it.—L. C. MACDONALD. 





Bracket Staging for Roof 


HIS roofing bracket is supported on two 

3¢-in- pieces.. The uprights are 2 in. by 
4 in. and are nailed to the thinner boards 
from underneath; they can also be toe- 
nailed, if-it is thought necessary. The nails 
used are rosin- 
coated and their 
holding power is 
‘ exceptional. The 
cross piece may be 
1 by 4 in. or 2 by 
4in. The width of 
the complete stag- 
ing is 18 in. 

The upper and 
Supports roofing scaffold prea = re 
tacked to the roof. One pair of the brackets 
support the scaffold boards and another 
pair should be handy so that they can be 
put in place higher up before the first pair 
is removed.—R. P. L. 
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Cleared More Than 
$1,500 the First Year! 


that’s what Mr. W. O. Hopkins did—selling 
BUTTER-KIST Popcorn. Many are making 
much more. Do what he and hundreds of 
others are doing. Install a BUTTER-KIST 
Popcorn Machine in unoccupied spacein your 
store. Takes up only a few square feet of space. 

The famous BUTTER-KIST Popcorn 
Machine manufactures Butter-Kist Popcorn 
and sells Roasted and Salted Peanuts. Just 
the kind of a treat that appeals to all classes 
of people. . 

TheBUTTER-KIST Machinemakesitsown 
profits. And more—it actually pulls trade. 
Let the people that come in your store, smell 
the fresh fragrance of BUTTER-KIST Pop- 
corn and they’ll buy it. Because people do 
like popcorn—especially the kind that's made 
by BUTTER-KIST Machines. 

And profits? Out of every dollar’s worth you sell you 
keep 60 to 70 cents! And you can sell many dollars’ 
worth each day. People come back for more. BUTTER- 

IST Popcorn actually develops regular customers. 
They like its delicious taste—its toasty flavor. All this 


means profits—and profits mean less worry about the 
tent. Write for the BUTTER-KIST Easy Payment Plan. 


BUTTER-KIST Popcorn 
*‘America’s Oldest Treat’’ 




















‘ Thecoupon, filled- 

_ in, will start you 
on the road to 
Quick Profits. Get 


a ‘Location Sur 
vey”. 





It tells you how 
much you can 
make in your pare 
ticular location. 
We'll mail you the 
information. Send 
in the Coupon 
Today. 


HOLCOMB & HOKE MFG. CO, 


World’s-Largest Manufacturers of Popcorn 
Machines and Peanut Toasters 


2112 Van Buren St. 





















Indianapolis 





HOLCOMB & HOKE MBG. CO., 

2112 Van Buren St., Indianapolis, Ind. 
Please send me, without obligation on my part, 
your free Butter-Kist book ‘“‘America’s New In- 
dustry.”’ I also want the Location Chart which 1 
will fill out and return to you. 





Name 
Address 
City and State 
Business 


BUTTER-KIST 


Popcorn and Peanut Machines 






































































How Science has bridged 
with wireless the miles 
between city and country 


OW to the health 

and independ- 
ence of farm life, you 
can add the’ large 
city’s most envied ad- 
vantage access to 
wholesome, inspir- 
ing entertainment. 


Within the past few 
months more than half a 
million radio receiving 
sets have been installed 
by amateurs, mostly to 
hear the daily programs 
of Concertand Dance Mu- 
sic, Vaudeville, Speeches, 
Sermons,etc., broadcasted 
from central stations in all 
parts of the country. 


Without a Magnavox 
Radio no wireless receiv- 
ing set is complete. It 
makes it possible to hear 
all that is in the air as if 
it were being played by 
your phonograph. 






Any radio dealer will 
demonstrate for you, or 
urite tous for descriptive 
booklet and name of 
nearest dealer. 


The Magnavox Co. 
Oakland, California 


N.Y. Office: 370 SeventhAve,. 
Penn. Terminal Bldg. 


ire brings it 









AGNAVOX 


tells it 
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Making Clear Leaf Prints with 
Carbon Paper 


ipl STUDYING botany, it is necessary to 
make permanent records of the form of 
various leaves. To do this by means of 
freehand drawing requires considerable 
skill and patience. Prints taken directly 
from the leaves are easier to make and 
contain more detail. No elaborate appa- 
ratus is necessary, because the printing can 





Prints of elder and 
maple 





be done with ordinary typewriter carbon 
paper. 

When perfect specimens of the desired 
leaves have been obtained, place one of 
them on a sheet of paper, resting on some 
soft surface such as a magazine covered 
with a piece of cloth. Next, lay a piece 
of carbon paper on the leaf, carbon side 
down. Place another piece of paper over 
it and press down heavily with a gas or 
electric iron, heated but slightly. Move 
the iron back and forth gently a few times. 
In a minute or two sufficient ink from the 
carbon will have been transferred to the 
leaf so that it can be used to make a direct 
print. 

Now take a good grade of paper or bristol 
board and lay it on the cloth-covered mag- 
azine. Place the leaf in position upside 


Aspen and oak 
leaves 





down upon the paper and press it down 
with the warm iron. This will transfer a 
positive print of the leaf to the paper and 
will show clearly the edges, serrations, and 
venations.—B. E. 





Making Putty that Will Stick 


A PUTTY that is said to stick like glue 
in a nail hole or crack may be made by 
mixing together two or three handfuls of 
plaster of Paris and a little paint, prefer- 
ably of the color to be used on the wood- 
work. Knead these up like putty, adding 
more plaster if the mixture is sticky. This 
sets quickly and becomes very hard.—R. L. 




















You owe it to your 
home, your loved 
ones, yourself! 

A beautiful little 
blue steel auto- 
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matic 4% in. long for 25 
by 3% in. deep. caliber 
eg a 25 7 Shot Automatic~ 
cal. bullets—any 

standard auto- ; 10. 5 oO 
matic ammuni- for 32 caliber 
ion. An ideal gun 30 Shot Automatio 


for a woman. 


Heavy 


Incladiag Extra a > 
32 cal. mil- ill ail 


itary model 6% in. long by 434 inches 


deep. 


Shoots ten shots—any standard 


automatic ammunition. 


Both models are exceptionally fine guns 
that usually retail from $15 and $25 up. 
The very finest quality forged steel and 
expert workmanship throughout. Ab- 
solutely guaranteed! If you are not en- 
tirely satisfied, return within ten days 
and we will return your money at once. 
If any defects occur within one year 
we will repair or replace free of charge. 


Send No Money! 


unless 
name, 


we will ship by return mail. You pay 
the postman this special price when he 


brings 


Denver Importing Company 
Dept. A 


you wish. Write clearly your 
address and model you wish and 


your automatic. 


P. O. Box 276 Denver, Colo. 
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only reliab 


Free Radio Book ond raged Jo a sent on request. 
JULIUS ANDRAE & 


360 Broadway - Milwaukee, Wisconsin. 


Radio in the Country 
: Let us send you a free, in- 


Radio houses since the beginning of Radio. We handle 


S| teresting booklet, entitled 
. **Radio in the Country’”’; 
=, also our catalog of standard, 
reliable Radio apparatus — 

y the kind that doesn't disap- 
point. For over 60 years 
= we have manufactured and dis- 
~ tributed telephone and electrical 
equipment and hgve been one of the 


le apparatus. Get posted before you buy. 


SONS CO. 














Head Receivers, Microphones, Keys, Jacks, Etc. 


STATE AND 64TH STS., CHICAGO, U. S, A. 
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HM Improvements that set a new 
standard of motorcycle quality— 

and prices stabilized: at lowered 

figures that -will introduce thou- 

sands of new riders to ‘‘the greatest 

sport in the world.” 


This is Harley-Davidson’s 1923 an- 
nouncement to Outdoor America. 
In its new models, the Harley- 
Davidson stands out pre-eminent 
as the finest motorcycle ever pro- 
duced. Yet priced as low as $305.00 
for the famous ‘“‘World’s Champion” 
Electric Twin! 


—and 10 Improvements 


New double-acting brake that grips 
like a velvet vise, new roller-bearing 
driving hub for life-time service, new 
shock-absorbing tail lamp bracket, 
hinged mud guard, silchrome valves 
—these are a few of the features 
which the old rider will appreciate 
instantly. The new rider will simply 
sense the completeness, the amazing 
power and perfect control of this 
great motorcycle—the most eco- 
nomical form of rapid transit—the 
luxurious mount that delivers fifty 
miles of swift, unfailing travel for one 
dollars worth of ‘‘gas,”’ oil and tires! 


See your dealer today for a demon- 
stration (or write us for literature). 


Harley-Davidson Motor Co. 
Milwaukee, Wis. 
World’s Largest Builders of Motorcycles 


Harley-Davidson 


aia : . 
“Worlds Champion MotorcyCle 
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? 
YS’ SERIES 
(Trade Mark Registered) 
By ALLEN CHAPMAN 
Each volume with a foreword by JACK BINNS 


= Boys everywhere hail these 
SEE books with joy. They are 


Th 10 BOYS] filled with thrilling and 
e RAD 
FIRST WIRELES: 





absorbing interest and fine 
WIRELESS| = wholesome boyish sport. 
CHAPMAN Girls find them fascinating 
too, they are such rattling 
good red-blooded stories. 
Of course they are woven 
about the new Radio- 
phone. ‘‘All the world’s 
listening in.”’ 
Handsome, individual, 
four-color jackets, cloth 
binding, well illustrated. 








PRICE 50c at any bookstore 

60c if we send it 
Here they are: 

THE RADIO BOYS’ FIRST WIRELESS 

THE RADIO BOYS AT OCEAN POINT 

THE RADIO BOYS AT THE SENDING STATION 

THE RADIO BOYS AT MOUNTAIN PASS 

THE RADIO BOYS TRAILING A VOICE 


GROSSET & DUNLAP, Publishers 
1140 BROADWAY, NEW YORK 
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Ford Panel Switch Permits Quick 
Change of Radio Circuits 


By J. M. Rolston 


|i CHANGING from short to long wave 
reception I make the necessary circuit 
adjustments in my radio set quickly and 
easily by using a Ford panel switch. This 
permits me to use a variocoupler type of 
tuner for broadcasting, and various sizes of 
honeycomb coils for the long wave stations. 
The accompanying diagram shows how the 
circuits are arranged. 

For the short wave balanced tuner I use 
honeycomb coils Nos. 25, 35, and 50. The 
wiring from the No. 35 coil was removed 


TL 


BALANCED TUNER 


A combination long and short wave set 















































and wound around a composition tube 
3 in. in outside diameter and 5 in. long, 
which forms the secondary. (This could 
have been accomplished more cheaply by 
winding on a corresponding amount of 
magnet wire instead of using that taken 
from a purchased coil.) Inside the tube I 
mounted a No. 25 coil to form the primary 
and a No. 50 coil to form the tickler, the 
connections being made by means of brass 
brushes bearing against collector rings 
mounted on the coil shafts. 

The hook-up is so arranged that a Ford 
panel switch button (A, B, and C) is in 
series with each of the tuner coils; they can 
be cut in at will. When this tuner is in 
service for broadcasting, no honeycomb 
coils are plugged in the regular honeycomb 
coil mounting on the outside of the panel; 
but for long wave reception the balanced 
tuner is cut out by means of the push- 
buttons and the necessary honeycomb 
coils are placed in the outside mountings. 





Depth Gage for Backsaw 


F MANY types of depth gages for 
backsaws, one of the most convenient 
and one that can easily be constructed by 


SLOTTED UPRIGHTS 








DEPTH 
GAGE a 


= 


THUMBSCREW FASTENING 
Adjustable gage prevents cutting too deep 


the home worker from strips of hard wood, 
is that illustrated. 

The clamp is slotted to fit over the back 
of the saw. The slot is recessed at two 
places to take 144-in. square nuts, which do 
not turn but serve as bearings for the two 
thumbscrews. These engage the slotted up- 
rights, to which is fastened the depth gage 
proper. 

Not only can the gage be raised up and 
down instantly, but it can be removed 
when not needed.—JOHN M. PIpp. 
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Ives Trains 


VERY boy wants an 

Ives Railroad System. 

It will make all other toys 
neglected. 


The locomotives run by 
electricity or springs and 
whizz around on minia- 
ture tracks. There are 
Stations, switches, sidings, 
tunnels, bridges, crossing 
gates and signal lights 
and a wonderful assort- 
ment of: passenger cars, 
freight cars, flat cars, 
lumber cars, oil cars and 
cabooses. A boy can have 
a complete railroad system 
that will be the best fun 
in the world. 


Ives Trains are _ sturdy 
American made toys that 
will last for years. 


Ives Boats, like Ives Trains, 
are miniature copies of 
original models. They are 
built of steel, handsomely 
painted and are operated 
by long-running spring 
mechanisms. There are 
wonderful) submarines 
that dive, ocean liners, 
freighters, motor boats 
and destroyers. 


Send 10c for Booklet of 
Ives Trains and Boats 


THE IVES MANUFACTURING 
Corporation 


223 Holland Ave. 
BRIDGEPORT, CONN. 
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PATENTS 


SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent Free on request. 


etc. Send' model or sketch and description of your invention and we 


1 ede a ee 
STS TO Oe nee : 
TE ee 


130 F St., N. W., 


IF YOU HAVE AN 
INVENTION and DESIRE 
TO LEARN HOW TO 


Tells our Terms, Methods, 


will give our opinion as to its 
patentable nature. 


RANDOLPH & CO. 
Washington, D. C. 














PATENTS 


Booklet Free Highest References 
Promptness Assured Best Results 


Send drawing or model for preliminary 
examination of Patent Office records 
and report as to patentability. 


All Business Given Prompt and 
Proper Attention 


WATSON E. COLEMAN, Patent Lawyer, 
624 F St., Washington, D.C. 



















PATENTS 


Send us sketch og model for patentabilit 

upinion and exact cost of patent. book 
“How fe Obtain a Patent” Sent aes on re- 
quest. Ittelishow Ayes for Patents, Trade Marks, 
Foreign Patents, Copyrights, etc.; gives information 
on Patent Procedure; ans what every inventor 
should know. Th 3, who are our 
clients, are our oid 


CHANDLEE & CHANDLEE, 25 Years‘ Experience 
f 427 7th St. Washington, D. C. 



























PATENTS 


TRADE-MARKS COPYRIGHTS 


Send for our free book 

| of patent teem 
Ww BD: <: 

Beale & Park :55.5::."stnses,2.<¢ 
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THIS FORM 


DON’T LOSE YOUR RIGHTS 
TO PATENT PROTECTION 


Before disclosing your invention to anyone 
send for blank form *tEVIDENCE OF CON- 
CEPTION” to be signed and witnessed. A 
sample form together with printed instructions 


will show youjust how to work up your evi- 
dence and establish thesame before filing ap- 
plication for patent. As registered patent at- 
torneys we represent hundreds of inventors all 
over the United States and Canada in the ad- 


vancement of inventions. Our schedule of fees 
willbe found reasonable. The form ‘Evidence 
of Conception,” sample, instructions relating 
to obtaining of patents and schedule of fees 
—) pen request. Ask for them,—a post card 
will do 


PATENTS AND “TRADE MARKS 


274 Ouray Bldg. 
WASHINGTON, D. C. 
Originators of forms “Evidence of Conception.” 








INVENTORS 


who derive largest ts know and heed certain 
Simple but vital facts before applying for’ 


LPATENTS 


Our book Patent-Sense . for Inventors and Man: 
\\ ufacturers, gives those facts: free. - Write 
eX Lacey & Lacey, 648 F St. Washington.D.. 


ioe ESTABLISHED 1869 


INVENTORS #::2= 
Experimental ma: 
inery built. 


RICHARDSON & ROGERS, 8 Albee Bld. Washington 
Practice in all Courts 

> COPYRIGHTS 

We seek the valid 


“DON'T SHOUT” 


“T hear you. Ican hear ted as 
wellasanybody. ‘How?’ 
With THE MORLEY 
PHONE. I'vea pairin 
my ears now, but they are 
invisible. I would not know 
I had them in, myself, only 
that I hear ‘all right.” 


The Morley Phone for the 


DEAF 


is to the ears what 

are to the eyes. 

comfortable, 
weightless and harmless. 

Anyone can adjust it. Over one hundred thousand sold. 

Write for booklet and testimonials. 

THE MORLEY C0., Dept. 797, 26 South 15th Street, Philadelphia, 






































think of a simple, practical idea 
that will fill one of the many re. 
quests we have on file for new inven- 
tions? It may meana fortune for you. 
Thousands of thingsare needed Ricut 
Now. Your brainscan help. Send to- 
day for our great new book—“‘Inven- 
tions and Trade Marke, Their 
Protection and _ Exploitation’’ 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 
€00. A postal will doa— 
it is free. 


















We help our clients, 
without charge, to get 
the dollars out of their 
fdeas—having facilities 
mone others possess. 


PATENTS 
ADVERTISED 
For SALE FREE 


In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 


Published for the 
man with an idea. 
Send for free sample 
copy. One year'ssub- 


lt @cription 50c. 


Advice free. 


Don't delay—get the , 
book at once. 
* 


‘ AMERICAN 
INDUSTRIES, INC. 


201 Patent Dept., 
WASHINGTON, D. C. 
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Attachment for Light Sawing 
on a Bench Lathe 


A USEFUL saw attachment for cutting 
small pieces of metal and fiber on the 
lathe is easily made. A round bar is 
turned down to fit into a circular saw, 
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How the attachment is made and used 


which is fastened to it with two hexagonal 
nuts, as shown. The table is riveted to a 
shank and that is held by a setscrew in the 
toolpost. Slots are provided for adjusting 
the guide plate.—FRANK HaArRaziM. 





Made $456 in a Month Digging 
Wild Horseradish 


By C. O. Soots, North Salem, Ind. 


(Submitted in the contest, ‘‘How I 
Made Money with My Tools’’) 


agacec a neat little extra income by 
digging wild horseradish may hardly 
qualify under the terms of the contest, 
“How I Made Money with Tools,” espe- 
cially since the tools I used were only a 
spade, grubbing hoe, and hatchet. But 
the idea itself is perhaps novel enough to 
interest readers of POPULAR SCIENCE 
MONTHLY. My scheme can be worked 
profitably seven months of the year, al- 
though October proved my banner month. 

Hiring a man to drive me through the 
rural districts in his car, I would stop at 
every house and inquire if there was any 
volunteer (or wild) horseradish in the 
neighborhood that needed to be dug up 
and killed. About one farmer in ten has a 
field partly covered with it and it seems 
that every person knows of a patch if he has 
none on his place. I would find the patch 
and then make a deal with the owner. 
Sometimes I would get paid by him for 
digging it; on other occasions I would have 
to pay the owner and then again he would 
say: “Dig it and take it.”” The result was 
about the same in the end, for I was sell- 
ing it for eight cents a pound at various 
canning factories. When I found a large 
patch, sometimes a ton in one place, I would 
hire two men to help dig. When three of 
us were digging, we could sack anywhere 
from eleven to fifteen hundred pounds of 
horseradish a day. 

I have never failed yet to make a good 
day’s wages when I have worked at it. 
The work itself is very simple, for any one 
can set the spade back three or four inches 
from the top of the root, push the spade 
down as far as it will go, then pry up. The 
root breaks off, but you have the larger. 
part. .Cut the green tops off with a hatchet, 
sack the roots without washing them, and 
they are ready for shipment. 

My best month I dug and sold, with the 
help of one man, 5700 lbs. at eight cents a 
pound, or $456 worth. Most of the canning 
factories and commission men will buy the 
horseradish and are glad to get it. 
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Printing Box for Photographers 
Works almost Automatically 


By Herbert C. McKay 


gee sh tiniest an automatic system of 
printing for the amateur photographer 
is provided by this printing box. Among 
its advantages are an automatic light 
switch, positive contact with even the 
smallest prints without danger of slipping, 
printing surface at a convenient angle, 
easily adjusted masking leaves, and fixed 
registering guide. 

The important points of construction are 
lettered for clearness. The contact plung- 
ers may be purchased at any electrical store, 
or old fashioned window bolts may be used. 
For a white light a nitrogen bulb with con- 
centrated filament is best. If two bulbs in- 
stead of one large bulb are used, they 
should be placed so that both are the same 
distance from the back board. The most 
important point is to see that the filaments 
are equally distant from both the front and 
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Diagram of 
construction 


the rear of the printing surface so as to give 
the same effect as a centrally located light 
would give with a flat printing surface. Any 
other arrangement will cause uneven 
illumination of the prints. 

The spiral spring E attaches to a rear 
projection of the pressure board and tends 
to hold it open. A flat spring C operates 
the auxiliary pressure board B, which 
descends and grips the film and paper, 
holding them correctly registered, while the 
main pressure board is still 1 or 2 in. above 
the paper. This allows the fingers to be 
withdrawn without danger of the film and 
paper slipping. 

The vertical masking leaf G, made of thin 
metal, slides on the guide F. The hori- 
zontal masking leaf J slides on its guide H. 
At the lower left-hand corner the registering 
guide, which is a sheet metal angle, is set 
back 3/16 in. from the printing opening so 
as to make a permanent 3/16-in. mask. The 
movable leaves are adjusted to fit the par- 
ticular negative in hand. 

When the pressure board is up and the 
printing surface exposed, the red light is 
on. The film and paper are adjusted on the 
glass over the registering guides and mask- 
ing leaves and held in place while the 
handle of the pressure board is pressed. 
When the board is closed, the red lamp is 
automatically turned off, and the white 
light, operated by the plunger switch in 
front, goes on. The light, diffusing evenly 
through the ground glass M, which makes 
the print, remains on until the pressure 
board is raised. 
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TRADE-MARKS 


AND 


PATENTS conviticn: 


SPECI AL OFFER FREE OPINION AS TO 

PATENTABLE NATURE 
Before disclosing an invention, the inventor should write 
for our blank form ‘*Record of Invention.’”’ This should 
be signed and witnessed and if returned to us together 


with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 


Our Illustrated Guide BOOK 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 

Send for List of Patent Buyers containing 
unsolicited Letters from Manufacturers and 
others Wishing to Buy Patents. 


SPECIALIZATION Our Staff 


The field of invention is so vast that it is impossible for any one to become an expert 
in all the different classes of invention. Only those skilled in the class to which the 
invention relates are capable of rendering efficient service. For this reason Victor J. 
Evans & Co. employ a number of patent lawyers and mechanical experts who have 
been selected for their special knowledge and ability in certain lines of invention. 
Each case is placed in charge of experts in the classes to which the invention relates, 


THE VALUE OF YOUR PATENT 


Will depend much upon the skill and care with which your case is prosecuted in the 
United States Patent Office. We spare neither time nor pains to secure the broadest 
possible patents that the inventions will warrant. That every case entrusted to us 
receives our best efforts, and that our work is done consistently, skillfully and thor- 
oughly is evidenced by the many unsolicited letters of commendation that we receive 
constantly from our clients. We will furnish upon request lists of clients from any 
State in the Union for whom we have secured patents. 


Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 


Owing to the growth of our business we have established for the benefit of our 
clients Branch Offices in New York City, Philadelphia, Pa., Pittsburg, Pa., Chicago, 
Ill., and San Francisco, Cal. These branch offices being located in these large 
commercial cities, together with our Main Office located near the U. S. Patent Office, 
in Washington, enables us to more promptly handle the business of our clients, par- 
ticularly as the branch offices are in constant touch with the Main Office and fully 
equipped to handle patent business in all its branches. 


Highest References—Prompt Attention—Reasonable Terms 


| VICTOR J. EVANS & CO. 
: Patent. Attorneys 


New York Offices Philadelphia Offices 
1007 Woolworth Bldg. 714-715 Liberty Bldg. 


Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. 
Main Offices, 760 9th Street, Washington, D.C. 


Gentlemen: Please send me FREE OF CHARGE your books 
as described above. 
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Pittsburgh Offices 
514 Empire Bldg. 
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Electrical Experts 


EARN 


$12 to = a Day 





What's YOUR Future? 


Trained ‘‘Electrical Experts” are in great 
demand at the highest salaries, and the op- 
portunities for advancement and a big success in 
this line are the greatest ever known. 

“Electrical Experts’’ can earn $70 to $200 a week. 
Fit yourself for one of these big paying positions— 


BE AN “ELECTRICAL EXPERT” 


Today even the ordinary electrician—the 
“screw driver” kind—is making money—big 
money. But it’s the trained man—the man who knows 
the whys and wherefores of Electricity—the * ‘Elec- 
trical’ Expert’’—who is picked out to ‘‘boss” ordinary 
electricians—to boss the big jobs—the jobs that pay. 


$3,000 TO $10,000 A YEAR 


Get in line for one of these “Big jobs,” 
by enrolling now for my easily-learned, 


quickly grasped, right-up-to-the-minute, Spare-Time 
Home-Study Course in Practical Electricity. 


AGE OR LACK OF EXPERIENCE 
NO DRAWBACK 


You don’t have to be a College man; you don't 
have to be a High School Graduate. My course in 
Electricity is the most simple, thorough, and success- 
ful in existence and offers every man regardless of 
age, education, or previous experience, the chance to 
become, in a very short time, an ‘Electrical Expert,”’ 
able to make from $70 to $200 a week. 


i GIVE YOU A REAL TRAINING 


As Chief Engineer of the Chicago Engineering 
Works, I know exactly the kind of training a man 
needs to get the best positions at the highest =. 
Hundreds of my students are now earning $3,500 t 
$10,000. Many are now successful ELECTRICAL 
CONTRACTORS. 


YOUR SUCCESS GUARANTEED 


So sure am I that you can learn electricity—so 
sure am I that after studying with me you can get 
into the “big money” class in electrical work, that 
1 will guarantee under Bond to return every single 
penny paid me in tuition if, when you have finished 
my Course, you are at satisfied it was the best 
investment you ever made. 


FREE—ELECTRICAL WORKING 
OUTFIT—FREE 


I give each student a Splendid Outfit of Electrical 
Tools, Materials and Measuring Instruments abso- 
lutely FREE. With me you do practical work right 
at the start—at home. You start right in after the 
first few lessons to WORK AT YOUR PROFES- 
SION in a practical way. 


FREE RADIO COURSE 


An up-to-the-minute Course in Wireless Telephony 
and Telegraphy given free with my great Electrical 
Course—two Courses for the price of one. Coupon 
brings particulars. 


GET STARTED NOW—MAIL COUPON 


I will send_you a valuable book entitled ‘How to 
Become an Electrical Expert,’’ and full particulars 
of my free outfit if you will send this coupon now. 


L. L. COOKE, Chief Engineer, 


CHICAGO ENGINEERING WORKS 


Dept. 537 2150 Lawrence Ave. 
CHICAGO, U. S. A. 1 


7s. scl — we Se Se SE eS Se eT ee ee ee ee ee oe oe 
t CHIEF ENGINEER COOKE 

Chicago Engineering Works 
i Dept. 537, 2150 Lawrence Ave., CHICAGO, ILL. 


1 Dear-Sir: You may send me entirely free and fully 
; prepaid, a copy of your book, ‘“‘How to Become an 

Electrical Expert,’ and particulars about your 
f Home Study Courses in Electricity and Radio. 
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Wirelesss Code Transmitter 
(Continued from page 74) 


by a tension arrangement to keep the film 
drawn taut. This tension is provided by 
means of a central washer made from the 
metal end of an old film spool and part of an 
old watch spring. This carrier is about ona 
level with the receiving spool, No. 4, Fig. 2. 
The receiving spool is a 14-in. brass tube, 
the same width as the ‘Ge. with brass 
disks for end pieces. The outer one is 
fastened with a thumbscrew. The inner 
one is soldered fast to the other end of the 
tube and is provided with a hole that per- 
mits of its being forced on the long clock 
spindle that carries the minute hand. 


Carpet Binding Makes the Contacts 


The two contact pieces, Nos. 5 and 6, 
Figs. 1 and 2, are pieces of brass bent into 
U shape. They were actually cut from a 
section of old carpet binding. Number 5 is 
soldered at one end to an L piece of brass 
that is screwed to the baseboard; No. 6 is 
soldered to a brass hinge of such a length 
that the two pieces, Nos. 5 and 6, will be on 
the same level. This permits No. 6 to be 
moved forward or backward so that the 
contact piece No. 12 can be made to engage 
the film. The two rounded edges of Nos. 5 
and 6 will face each other. 

It will be seen from Fig. 1, that the film 
is threaded from the carrier, No. 3, beneath 
the spool marked No. 4 (marked in Fig. 2), 
up between the contact pieces, Nos. 5 and 
6, to spool No. 4, where it is wound. Num- 
ber 7, Fig. 2, is a metal plug that makes 
contact through the board and when re- 
moved disconnects the receiving part at 
such times as the sending key, No. 1, Fig. 2, 
is being used. 

Number 13, Fig. 2, is the winding key. 
Number 11 is the brake to start and stop 
the motor. It is made of 14-in. spring brass 
pivoted about 1 in. from the end. This 
short end is bent in to make contact with 
one of the wheels as the long end is raised or 
lowered. Number 12, Fig. 3, is a piece of 
heavy brass 14 in. wide, bent U shape so 
that it will slip over the edge of No. 6. To 
one end of it is soldered a piece of flattened 
brass wire, at the free end of which is 
pivoted a thin brass wheel about 14 in. in 
diameter. It is this wheel that eons into 
the holes in the film as the film is drawn 
under it, thus making contact with No. 5. 
The U piece, No. 12, is provided with a set 
screw to hold it in place. 


Alarm Clock Winds the Film 


The motor power is supplied by an old 
alarm clock movement, No. 2, Fig. 2. The 
alarm mechanism, balance fork, and escape- 
ment wheel are removed and a fan, No. 8, 
supplied to regulate the speed. This fan 
may be brass or wood; it is geared to the 
wheel that meshes with the escape pinion. 

To make a record on the film, a punch, 
No. 15, Fig. 3, and a spacing wheel, No. 16, 
which can be obtained for 10 or 15 cents 
each, are used. The punch was altered so 
that it makes a rectangular hole, the thick- 
ness of which is equal to the space between 
teeth on the spacing wheel. In recording a 
dash 3 holes are punched together. One 
hole represents a dot. 

Before beginning to punch a length of 
film, the film should be stretched out on a 
board, and by means of the straight edge 


(Continued on page 115) 














To the Man With an Idea 


I offer a most comprehensive, ex- 
perienced, efficient service for his 
prompt, legal protection and the 
development of his proposition. 


Send sketch, or model and description, 
for advice as to cost, search through 
prior United States patents, etc. Pre- 
liminary advice gladly furnished with- 
out charge, 


My experience and familiarity with 
various arts, frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
any expense, 

Booklet of valuable information and form 
for properly disclosing your idea, free on 
request. Write today. 


RICHARD B. OWEN 
Patent Lawyer 
6 Owen Building, Washington, D.C, 
2276-D Woolworth Building 
New York City 


MADE TO YOUR 

ORDER Ky 

NO EXTRA oneal 
s\ CHARGES puapens 


: Send no We make this apoctal 
Money offer for 30 days, to 

prove the wonderful 
: value, style aa fit of Progress tail- 
oring. We will tailor to yoy special 
order, a pair of these stylish $6.00 pants 
send them to you postage prepaid and 
guarantee two years’ eolid wear or 
money back for only $1.95. 


rn $30 
AGENTS WANTED —;, Pe one 
tra every week, taking orders from 
your f rends and neighbors for our high- 
class tailoring. Noexperience necessary. 


Big Sample Outfit FREE 
Drop us a line today and we will send 
you absolutely free,our big assortment 
of woolen samples, style book and spe- 
es cial ee D oon, Oe on our i mads-te-mcsssce 

oe ocean: Pall detalle-af this offer sent FREE. 


Tailoring Co., Dept. K 417Chicago, Ill, 


statiseattetemnaiiies FIBRE LIMB 


soothing to your stump— 
strong, cool, neat, light. 
Easy payments. 












































Braces 
for all 

deformi- 
ties. 


Guaranteed 5 Years 
Send for Catalog Today. 





pair, maint io out- 
rourse, low gost, ae, Preney 
ene ept. EY, E7,% now ghengpcan lettea! Ageocaton 


CH EMISTRY 


LEARN AT HOME 


Good salaries await trained men. No 
work is more interesting—no other pro- 
fession offers greater opportunity for 
advancement. You can learn quicklyand 
easily at home—in an hour a day of 
the spare time that now goes to waste. 
Write today for full particulars, 


arTERUTONNL CORRESPONDENCE SCHOOLS, Box 7608-C, Scranton, Penna 


Convert Your Bicycle Into a Motor Cycle 


by using a Steffey Motor Attach- 
ment. Simplest machine on the 
market. Fits any crdinary bi- 
Sa cycle. Easily attached. Prac- 
Be Pe Send stamp for circulars. 


STEFFEY MFG. CoO. 
Dept. S, 5025 Brown St., Phila., Pa. 
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Tuska Regenerative Tuner (Licensed 
under Armstrong Patent No. 1,113,- 
149) Ready for Tube, Phones, and 
Battery. The ideal outfit for expert 
or beginner. Two knobs—one for 
wave length, the other for amplify- 
ing. Wave length range 150-650 
meters. Type 224 has stood the test 
of public trial. 








Type 224—Price $35 








Dealers write your nearest jobber. 








The C. D. Tuska Company 


Send Sc for New Tuska Catalog No. 3 


22 Bartholomew Ave., Hartford, Conn. 








60% Market Price 
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This 8/41/16 Ct. perfectly cut diamond, Vm 
een ae 
Carat, “other ~~ Loe, 
This 76 year oldest 7 Bankin; 


pe Ae AT AY ay 7 
Latest Listings. Unpaid toons. Sent Free. 
Writs Voray. Descrfoee Dinqnd bargin 
Explains unlimited exchange privilege. ” 
Sts BonSls Forno) Pre eaneee 
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Wireless Code Transmitter 
(Continued from page 114) 


and the spacing wheel, a line of dots made 
as a guide in properly locating the dots and 
dashes. The dry cell, No. 9, Fig. 1, is held 
in place by 2 wide, flat springs, so that it 
can be removed. 





Staggered Steps Make Stepladder 
Safe and Easy to Ascend 


TT difficulty of. ascending and descend- 
ing a very steep flight of steps such as 
are frequently found in towers, shops, 
stores, and sometimes in houses, is lessened 
by constructing a ladder with two rows of 
narrow steps, as shown in the accompany- 
ing illustration. This accomplishes the 
same results as decreasing the rise, without 





Useful where steep flights are necessary 


causing the corresponding interference and 
awkwardness that would result if each of 
the steps was carried right across the ladder. 
With this arrangement, it is easy to carry 
objects up and down, even if both hands are 
occupied. The idea should, therefore, be 
of particular value in stockrooms.—T. J. T. 





Protector for Draftsman’s Scale 


LEARANCE to prevent the gradua- 
tions and figures of a triangular scale 
from being worn off by constant friction, 
may be obtained by fastening to each end 








SHEET BRASS END PROTECTOR 


To prevent the graduations wearing off 


of the scale a protector of sheet brass about 
1/16 in. thick. 

Shape the pieces with a fine file, taking 
care to leave them large enough so that 














EARN MONEY 


AT HOME 


‘OU can make $15 to $60 weekly in your spare 
Y' time writing show cards. No canvassing or 
— 7. instruct you by om aon ae 

ectogr: system, pay you week 
and guarantee you steady work. Write for full 
particulars and free et. 

WEST-ANGUS SHOW CARD SERVICE 

63 Colborne Building Toronto, 

















they will project about 1/32 in. all around 
when finished. Remove all sharp edges 
and fasten the pieces on with escutcheon 
pins or small screws. - ALEXANDER GRABAU. 





SMALL particles of copper produced by the 
sliders of radio tuning coils as they slide 
across the wires are liable to accumulate 
until they short circuit the turns. It isa 
good idea to use a fine brush occasionally 








HIGH SCHOOL 
COURSE IN 
TWO YEARS 


You Want to Earn 
Big Money! 

And you will not be satisfied unless 
you earn steady promotion. But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. Towrite | 
a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must havea certain 
amount of preparation. All this you 
must be able to do before you will 
earn promotion. 


Many business houses hire no men 
whose general knowledge is not equal to a 
high school course. hy? Because big 
business refuses to burden itself with men 


who are barred from promotion by the lack 
of elementary education, 


Can You Qualify for 
a Better Position? 


We haveaplan whereby youcan. We 
can give you a complete but simpli- 
fied high school course in two years, 
giving you all theessentials that form 
the foundation of practical business. | 
It will prepare you to hold your own 
where competition is keen and exact- 
ing. Do not doubt your ability,-but 
make up your mind to it and you will soon 
have the requirements that will bring you 

, Success and big money. YOU CAN ee 

, Let us show you how to get on the 
road tosuccess. It willnot cost you asingie 


«working hour. It costs you nothing but 
; @ stamp. 


American School 
Dept. H-775 ,Drexel Ave. & 58th St., Chicago 





American School 
Dept.H-775, Drexel Ave. and 58th St., Chicago 
Send me full information on the subject checked 
and how you will help me win success. 


«Architect --..Lawyer 

....Building Contractor --..Mlachine Shop Practice 
.... Automobile Engineer -.Photoplay Writer 

.... Automobile Repairman _.... Mechanical Engineer 
pe Civil Engineer ....Shop Superintendent 


eases Structural Engineer .-..mployment Manager 
....Business Manager .... Steam Engineer ‘ 
....Cert. Public Accountant. ..... Foremanship 
....Accountant and Auditor ..... Sanitary Engineer 

Gad Bookkeeper 
....Draftsmanand Designer ..... T 
....Electrical Engineer 
eel Electric Light & Power .....High School Graduate 
....General Education .... Fire Insurance Expert 


.... Vocational Guidance .-.. Wireless Radio 
inal Business Law oom 

















to rid the coils of particles. 

















































Be Sure To Get 


Formica Radio 
Panels 


FORMICA panels and tubes 

for radio sets are the most 
popular and most widely used. 
Makers of the very finest type 
of apparatus use Formica in their 
finest sets. 


More Formica is sold over the 
counter by radio dealers than 
any other material for insulating 
purposes. Amateurs who keep 
up with times know that it is the 
greatest of all radio insulation. 


It is more handsome in appear- 
ance, more uniform in dielectric 
strength, freer from warping and 
water absorption than any other 
material that is available. 


Use Formica for your panels and 
tubes and you have a permanent 
investment in your set—one 
that will not deteriorate and give 
you trouble later. 


Formica is also very widely used 
by manufacturers of motors and 
other electrical appliances. It 
is rapidly replacing fibre for all 
electrical uses, and it is replacing 
hard rubber wherever tensile 
strength is a factor. 


Formica is so strong that it is 
used for gear blanks and other 
mechanical applications where 
mechanical strength is impor- 
tant. 


Ask for Formica by name 


The Formica Insulation Company 
4630 Spring Grove Avenue 
Cincinnati, Ohio 





Made {rom Anhydrous Redmanol Resins 


SHEETS TUBES RODS 


Popular Science Monthly 





for catching a prize-winner. 
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How to Mount the Big Catch of 


the Season 
By Robert Page Lincoln 


AvToun is the time when the big fish 
bite and when your chances are good 
When you 
have made the big catch, mount it, and it 
will be one of your treasured possessions. 


It is not difficult to skin the small-mouth | 


bass (Fig. 1). This is an excellent fish to 
start. with, as its skin is very tough. Keep 
the fish moist by wrapping it in a damp 
cloth until you are ready to skin it. First, 
cut along the lateral line from gills to tail, 
working down gradually and taking care 
not to disturb the scales (Fig. 2). Keep 
your fingers wet. Sever the tail bone as in 
Fig. 3 and remove the skin entirely, as in 





Steps n preparing the fish 


Fig. 4, leaving the bone of the skull in the 
head skin, as shown. 

Instead of following the old method of 
filling the skin with sawdust, carve a body 
from a solid piece of wood (Fig. 5). You 
will have the fish body to guide you and 
therefore will have little difficulty in 
whittling out the shape. Stretch the skin 
over this form and tack it along both edges, 
as shown in Fig. 7. The mounted fish can 
then be screwed to a panel of golden birch 
or other wood, as shown in Fig. 6. Glass 
eyes can be obtained from any taxidermist, 
and a pin in the fins will keep them up. 

If oil colors are available, the specimen 
can readily be touched up where necessary. 
These directions, if carefully followed, will 
give results resembling the work of a pro- 
fessional taxidermist. ; 





Use Wrench for Small Vise 


AVING to do considerable work on 
some minute machine parts, and with 

no vise with jaws small enough to handle 
them, I drilled the thumbnut of an ordinary 
monkey - wrench to take a short pin for 
tightening it and 
then clamped 
the head of the 
wrench in my 
large vise. I 
found that the 
improvised vise 
speeded up the 
work to an 
unexpected de- 











Fits any Furnace or Boiler Door 


Let the 
| CROWN 





pull | you a of the rut 


Make something of your sales ability. Es- 
tablish a permanent, profitable business. 
Become exclusive distibutor for the CROWN 
Fuel Saver, a simple scientific device that 
saves at least 1/5 the fuel. The principle is 
endorsed by the Government. Sells readily 
because the public appreciates and demands 
economy. Thousands in use. 

We train our distributors, without cost, and aid 
them to sell the CROWN by result producing ad- 
vertising in local papers. 

This is a legitimate opportunity to establish your- 
self in a paying busiuess. rite or wire for exclu- 


sive distributor proposition. Good territory open. 
Don’t delay. 


CFSCO 12 N. 10th St., Richmond, Indiana 

















10c. Charges RADIO & AUTO Batteries 
FROM A LAMP SOCKET, At Home With an F-F BATTERY BOOSTER 
which is a Wave Magnetic Rectifier, for 60 Cycle A. C. 
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ect hearing is now being re- 
pemee in every ——- of deaf 
p ness or defective h me ge 
’ causes such as Catarrh: 
ness, Relaxed or Sunken hae 
« ,Thickened Drums, Roaring 
SS « Hissing Sounds, Perforat 
ON * Wholly or Partially Destroy 
“% Drums,Discharge from 


Wilson Denmnantionss Ear Drums 
“Little Wireless Phones for the Ears’ require no 
medicine but effectively replace what is lacking or 
defective in thenatural eardrums, They are simple 
devices, which the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable. 

Write today for our 168 page : FREE book on DEAF- 
WESS, giving you full particulars and —- 
DRUM CO., Incorporat 
1140 jee thers tty Bldg. LOUISVILLE, KY. 





One of the most won- 
<a 2. — plants known. 


Resurrection Plant 


‘ ower of turning ta 
$a power of turning in 
a few _——- Rd 

an apparen 
PP = 4 } 


te 
less, dry 
BEAUTIFUL yt res FERNLIKE PLANT of a —— agg 
color. Simply Pi ace the plant in saucer ~ 
of water, it will open_up and start to f ¥ 
grow in 20 minutes. When taken ede it me 
in dry up and go to Ly nage 
water a. i 
on mer r or win 10 cents e 
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JOHNSON SMITH CO. Dept. 868.. 3224 N. Halsted, Chicago 


MOTORCYCLE BARGAINS 
SAVE 25% to 65% 


on | Sains anon ant Rebuilt Motor- 
Side je ohnson Motor ¢ 

i Evans — ycles, Bicycles. | 

Send for Free Bargain Bulletin and 
Money ing Message, listing hun- 
dreds of of Sargeine in used, rebuilt and 
new machines,supplies, accessories, etc. 


AMERICAN MOTOR CYCLE CO. 
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Dept. 1015, 2047 W. Chicago Ave., CHICAGO 












BUILD YOUR OWN 


Complete 50c destruction book f. 
only on now to eight different 
classes of radio LB pete fre Cc 


two slide tuner up so = ined radio 
—audio frequency 
information makes ya yea cr underst radio. 
ry or yoo receive ree, Dulce h~ 
filustrated inthe book. Buy di oes from Sas 
and save dol! flare. Both text car in 
mailed for 20c 
MFG. CO., West Park 
























































ut 


Es- 
ess, 
VN 
hat 
e is 
lily 
nds 


aid 
ad- 
ur= 
‘lu- 
en. 








ee 
teries 
OOSTER 


cle i. c. 
sawn 


= %PeTes 


(NS 








r 





October, 1922 





THE .HOME WORKSHOP 





Test Tube Rack Facilitates Small 
Chemical Experiments 


ro the boy who has a small chemical set, 
or for high school or college students of 
chemistry, this test tube rack will be found 
most useful. In addition to the usual test 
tube support, it has a very simple but 
effective holder for clamping a test tube 
over a candle or alcohol lamp flame. 

A vertical wooden standard at one end of 
the rack has a slot that takes a clamp of thin 
metal. When it is desired to heat a chem- 
ical, the test tube is placed in the clamp 
and the clamp is slipped into the slot. This 
serves to hold the test tube firmly and at 
the same time permits it to be adjusted in 
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; METAL TEST TUBE 
2 DIA CLAMP 
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z PEGS FOR ORYING 
~~ ~—sCTUBES 























RECESSES 
FOR TUBES 


RECESS rok 
CANDLE 


Top, side and end views of*the rack 


any desired relation to the flame. The rack 
has six sockets for holding test tubes and 
six pegs to support them when being dried. 

The details and dimensions are given 
fully on the accompanying drawing. The 
strip of metal for the test tube clamp may 
be of either spring brass or tin, about No. 
25 gage, 14 in. wide, and about 75¢ in. long 
before bending. The bend should be to a 
radius of about 3/16 in. 

By making a few jigs or patterns to 
facilitate laying out and boring the parts, 
a manual training class can quickly make a 
sufficient number of these test tube racks to 
provide one for each student in the chemical 
laboratory.—HERBERT A. STRICKLER. 





Easily Detached Terminal 
Connection Locks Nut 


HE terminal connection illustrated is 
suitable for battery or spark plugs, 
and can quickly be made from sheet brass. 
It will not only hold the end of a wire in 


place, but will 
permit its being SHEET BRASS 
quickly detached. 
Screwing down 
i SPRING BR 
the terminal nut SPRING BF ASS DRILL 


clamps the end 
of the wire solid- 
ly and at the 
same time the 
spring brass 





7 oT 





tends to keep the 

nut from work- HI 

ing loose. Twist || co al 
the end of the OF WIRE 


bare wire several 
times or tie it in 
a knot to keep 
the strands from fraying. 

Using this method on dry vital for a 
motor car has shown that it prevents nuts 
from loosening under the vibration of the 


How the connection 
is applied 





engine.—G. A. L. 





W.L.DOUGLAS 


FOR MEN AND WOMEN: 





BEST I 


—— 


BOYS’ SHOES 
$4.00 & $4.50 
BEST IN VALITY 


TYLE 
BEST ALL AROUND SHOES 
FOR BOYS 








‘ALSO MANY STYLES AT 


$7.00 & $800 Step 
$5.00 
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THE STAMPED PRICE 
1S YOUR PROTECTION 
AGAINST 
UNREASONABLE PROFITS ¥ 










W.L.DOUGLAS PRODUCT IS GUARANTEED 


BY MORE THAN FORTY YEARS 
EXPERIENCE IN MAKING FINE SHOES 


They are made of the best and finest 
leathers, by skilled shoemakers, all 
working to make the best shoes for 
the price that money can buy. The 
quality is unsurpassed. The smart 
styles are the leaders in the fashion 
centers of America. Only by ex- 
amining them can you appreciate 
their wonderful value. Shoes of 
equal quality cannot be bought else- 
where at anywhere near our prices. 
W.L.Douglas $7.00 and $8.00 shoes 
are exceptionally good values. 


W. L. Douglas shoes are put into all 
of our108 stores at factory cost. We 
donot make one cent of profit until 
the shoes are sold to you. It is worth 
dollars for you to remember that 
when you buy shoes at our stores 


YOU PAY ONLY ONE PROFIT. 


No matter where you live, shoe 
dealers can supply you with W. L. 
Douglas shoes. They cost no more 
in San Francisco than they do in 
New York. Insist upon having W.L. 
Douglas shoes with the name and 
retail price stamped on the sole. 
Do not take a substitute and pay 












W.L. Douglas name 
and portrait is the 
best known shoe 
Trade Mark in the 
world. It stands for 
thehighest standard 
of quality at the low- 
est possible cost. 
The intrinsic value 
of a Trade Mark lies 
in giving to the con- 
sumer the equiva- 
lent of the price 
paid for the goods. 





Catalog Free. 


President 














extra profits. 
the factory and save money. 


Order direct from W. L. Douglas Shoe Co., 
124 Spark 8i., Brockton, Mase. 





Wrestling Book FREE 
ry me 


ae y (dotena orenae, and a at 1 sy oin 
this copa pula Wapasdtee tearn by mail. The famous 
(Poranta fees koe: t fhlo wonderful ul offer 
€anmer Burns School of Wrestling, 1787 Ramee Bldg., Omaha, 





offer . Wrestling ts 
easily and Guickly learned at home by mail. 
Learn ail all the Saeslonseane ¢ tricks. Be able to handle 








Artists and Draftsmen 
Draw In Comfort 


with your board adjusted any desired 
angle. Revolve your board by using 
the Hoffman Drawing Board 
Bracket. A neat indestructible ar 
ticle Guaranteed to please you or 
your money bac 
Price, Bracket without bo 00 pow 
paid in U. 8S. Descriptive ant Oo D 
on evel, 
HOFFMAN DRAWING STAND CO. 
187 N. Water St., Rochester, N. Y. 

















~ that eyes may see better and farther 7 








OUBLE the enjoyment of motoring, 

yachting, hiking, hunting, fishing, or 
any outdoor sport, by bringing the distant 
views within easy reach of your eyes. That 
is just what a good pair of binoculars will 
do—and you can get none better than 
Bausch & Lomb Stereo-Prism Binoculars. 





FOR ALL OUTDOORS 


Bausch & Lomb 


Stereo-Prism Binoculars 


An American product, made entirely in 
the great optical shops of Bausch & Lomb, 
these Stereo-Prism Binoculars are surpassed 
by none. Strongly built, compact and of 
light weight, these are the ideal glasses for 
the real outdoor man or tourist. 


Write for new booklet. 


BAUSCH & LOMB OPTICAL COMPANY 


600 St. Paul Street, Rochester, N. Y. 


New York Washington 


Chicago 


San Francisco London 


Leading American makers of Telescopes, Photographic Lenses, Stereo-Prism Binoculars, Projection Apparatus 
( Balopticons), Microscopes, Magnifiers, Automobile Lenses and other High-Grade Optical Products. 
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For Phonograph Rec- 
ord Reproducing 


Audiophone _ phono- 
graph transmitter with 
control box and horn 
reproduces like original 
in volume and quality. 
Price of phonograph record 
transmitter and control box 


complete with audiophone 
| Er $80.00 


BRISTOL LOUD SPEAKER 


- TRADE MARK - 


AUDIOPHONE 


Patents Pending Design Patent Pending 


FOR RADIO RECEPTION AND PHONOGRAPH RECORD REPRODUCTION 


NO BATTERY REQUIRED FOR RADIO USE - 
Bell 15-in. Diam. 


NO DISTORTION OF MUSIC OR SPEECH 


Remarkable for its rich, natural and clear 
tone, the Bristol Loud Speaker AUDIO- 


PHONE reproduces songs, instrumental music, 


spe eches, announcements witha greater audibility 
than is possible with other radio receivers. 

Bristol Loud hasan AUDIOPHONE, complete for radio, 
PE on ceva. codes wenn hee eRe ER Ra ee ee ieTae $40. 00 





AUDIOPHONE PHONOGRAPH RECORD REPRODUCER OUTFIT 
MADE AND SOLD BY 


THE BRISTOL COMPANY, WATERBURY, CONN. 


BRANCH OFFICES 


Boston, New York, Philadelphia, Pittsburgh, Detroit, Chicago, St. Louis, San Francisco 


























The Shipshape Home | 





How to Do the Odd Jobs 




















can be readily replaced the following season. 


accomplishing this. 


windows are numbered from left to right on 
each side of the house, so that a frame 
marked I-I-III would mean the screen be- 
longing to the third window on the first 
floor front, the first number representing 
the front of the house, the second the floor, 
and the third the window. To guard 
against any possibility of forgetting the 
combination, it is well to mark some of the 
window frames to correspond and those 
marks will readily provide the key for the 
whole system of marking. 

Another way is to make a fine line with 
bright colored oil paints across one side of 
the top of the frame and the window casing 
into which it fits, varying the colors and the 
combination of lines. These marks need 
not be obtrusive, but they will, neverthe- 
less, make it easy to replace the screens. 

Still another way is to tie together the 
screens for each room and label each bun- 
dle with a stout tag.—L. R. 








The Only Authentic Book on the Construction and Operation of 
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45 VESEY STREET (| 





“The Armstrong 
Super -Regenerative Circuit” 


Described fully in 52 pages Including 21 photographs and Hook-Ups, 
in simple non-technical radio language. 


This set built by the author George J. Eltz, Jr. E.E. 4.1. £. E. 





acai Description of Each of the Three Circuits Invented by 


E. H. ARMSTRONG, E. E. 


How to Change a Regenerative Circuit to a Super-Regenerative Circuit 
Price $1.00 Per Copy Mailed or at your dealer (DO NOT SEND STAMPS) 


RADIO DIRECTORY and PUBLISHING CO. 


Room 106) ‘ NEW YORK CITY 


NOTIC The second edition of the AMATEUR RADIO CALL BOOK is now 
ready. Mailed to you on receipt of $1.00. (Donot send stamps.) 








a WHEN a small quantity 
Mixing of stain is needed for 

: : woodwork around the 
Oil Stains house, it can often be 
made quite  satisfac- 
torily at very small cost with boiled oil, 
turpentine, and powdered colors. A little 
experimenting will have to be done to get 
the exact tint required, but it is possible in 














this way to make an almost unlimited 
range of tints and shades. 

Suppose it is desired to change a light 
oak flower stand to dark oak to match the 
trim of the window near which it is to be 
used. Mix up a little stain composed of 
boiled oil, raw sienna, and raw umber, 
thinned with turpentine. The addition of 
a little burnt sienna will give a color that 
has more red in it.. In fact, with these 
three colors, which are very cheap, al- 
most any variety of brown and reddish 

| brown may be obtained.—M. R. O. 








: IT Is not difficult to 

Cover ing refinish the asbestos 
Steampipes covering on steampipes 
so that it will be as 
good as new. * First re- 
| move the dirt from the old covering and 
| re-cover with strips of rosin-sized building 
| paper cut so that edges will overlap 1 in. 
A convenient length for the sections is 
10 ft. 

Then cut strips of 6-oz. canvas or un- 
bleached muslin so that the edges will just 
meet around the pipe. With an uphol- 
stery needle or a darning needle that has 
| been heated and bent and ordinary white 
string sew the edges together. Give the 
covering a good coating of cold water 


























Octobe 








; WHEN window and 

M arking porch screens are taken 
down in the fall, they 

Screen ’ should be marked in 
some way so that they 


There are a number of good methods for 


One way is to punch marks on the top or 
the bottom edge of each screen with a 
screwdriver or chisel, following a uniform 
system throughout. For instance, the 











paint.—ALBERT S. RUEHL. 
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THE HOME WORKSHOP 


The Shipshape Home 


Tue task of hanging 
wallpaper can be made 
easier if the few kinks 
that are given below 
are used. 

As a guide for the newly pasted strip, 
stick a common tack or pin at the edge of 
the preceding strip near the bottom. By 
allowing the thumb of the left hand to serve 
as a pivot, the paper will swing into place 
without much trouble. You can then con- 
centrate your attention on matching the 
pattern, if that is necessary. 

After the two edges have come together, 
press lightly against the paper with the 
right hand; it can then be smoothed down. 
In this way the paper will not be damaged 
by your efforts to shove it into place or by 
one strip running over another. 

Most wrinkles in wallpaper are caused by 
not letting the paste soak sufficiently into 
the paper beforeit is hung. Inthe corners 
the paper should be cut, because it will 
stay fast much better than if it is folded. 
Do not let the room get too warm until 
the paper is dry. 

To make flour paste, mix 2 lbs. flour, 1 
qt. cold water, and 1 oz. alum previously 
dissolved in hot water, and add to 4% gal. 
boiling water. Continue boiling until the 
paste is a semi-transparent mucilage. 

Preparatory to papering it is well to coat 
the walls with glue size. If the walls are in 
very bad condition, put some brown sugar 
or molasses in the paste. When pasting, 
brush out the paste well at the edges 
of the paper. 

A bed caster will serve as a roller for 
pressing the seams and a clothesbrush can 
be used for smoothing out the paper. 
If the woodwork is to be painted, let 
the repapering wait until after that is 
done.—FRED R. MOORE. 








Hanging 
Wallpaper 











DousLE - HUNG | sash 
sometimes sticks badly, 
especially just after a 
house has been painted. 
Often a lower sash can 
be opened simply by pulling out the sash 
cords on both sides and letting go of them 
suddenly. This lets the weights drop and 
usually jars the sash loose the first time 
it is tried.—L. W. FARINHOLT, JR. 


Opening 
Stuck Sash 














In SELECTING | hard- 
ware for the house or 
for pieces of home- 
made furniture, it is 
well to remember that 
certain finishes and styles of hardware 
harmonize with certain classes of wood- 
work. The effect of even finely designed 
hardware can be spoiled by using it in 
the wrong place. 

To harmonize with light, natural finished 
woodwork such as cypress, maple, oak, use 
antique brass or copper finish bronze, what 
is known as statuary bronze, dark green, 
or black hardware. Darker woods, such 

-as mahogany, walnut, gumwood and dark 
oak, look best with bronze and dull brass 
finishes, but they also go well with bright 
brass finishes. The black and dark green 
finishes can be used with mission or Flem- 
ish oak, but not with the red colored woods. 
The nickel and silver finishes should be re- 
served for use with white and light enam- 
els, although brass and dull brass can also 

be used effectively with them. Glass knobs 

go well with light finishes.—E. J. H. 


Harmony in 
Hardware 
























ceiving set made. 





feet of wire for instrument connections. 
immediately from our nearest house. 
Shipping weight 40 pounds. 

563Z599—Complete Outfit........ 


the most marvelous invention of the age. 


nearest to you. 









Chicago Kansas City Saint Paul Fort Worth 
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The Greatest Radio Offer of 
the Year—Absolutely Complete, $49.50 


This special receiving outfit will give as good results as any outfit 
of this improved type on the market. It is absolutely complete, there 
is nothing extra to buy. We include everything—you simply put up 
the aerial, connect the instruments, which is easy to do, and in less 
than half an hour you can be receiving signals, radio music, lectures, 
stock reports, market reports, or any other radio program sent out. 

In making tests with this set in Chicago we regularly heard 
Detroit. Pittsburgh and other stations were often tuned in. Of course, 
atmospheric conditions affect the range of this or any other re- 


Highest Development in Radio Receiving 


This outfit will equal in results any outfit of this type regardless of 
price. It is especially made for us and has behind it the fifty year 
old guarantee of Montgomery Ward & Co.: “‘ Satisfaction guaranteed 
or your money back.’’ You take no risk whatever in ordering this set. 


l 

[ 

i Long Distance Vacuum Tube Receiving Set 
[ The complete outfit includes our special Combined Tuner and De- 
[ 

[ 


tector; Special 2000 ohm Double Head Set; Radio Storage Battery; 
one Detector Tube, one “B’’ Battery; and complete antenna and 
connecting equipment including 150 feet bare copper wire and 25 
feet insulated wire, porcelain tube; double throw switch; 2 antenna 
insulators; lightning protector; ground clamp, 2 screw eyes and 25 


Order this set at our risk. It will be packed carefully and shipped 
$49.50 

Order this outfit today and start at once enjoying in your home 
Price of receiving Set without batteries, head piece, switch and 


aerial, shipping weight 8 pounds: 563Z598—$27.50. 
Send money order or check to the one of our five houses that ia 


MONTGOMERY WARD & CO., Dept. 5-R 


omery W. 


This FREE cai 
kind of Wireless 


telephone outfit. 


and accessories. 


RADIO CATALOG 


FREE 










tells you the 
quipment to 


own, so that you receive in your 
own home all the latest news, 


Everyhome should haveawirelesz 


We now offer 


complete outfits from $12.95 up. 
Everyone interested in radio 
should see our low prices on parts 


rite for this 


book. Learn about the miracle 
invention of the age. Easy to in- 
stall, simple to operate. 


Portland, Ore. One of this bookletis yours, 
FREE. Write for your copy. 
COMPLETE 


OUTFIT 
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= The Oldest Mail Order House is Today the Most Progressive = 
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DUCK’S 
Products 
have stood 
the test of 
time— 
Largest 
Line; 

58 complete 
instru- 
ments 

62 parts 
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To our knowledge there is no other type of tube socket 
that cannot be forcibly criticized from some angle. 
Either the receptacle does not easily accommodate the 
varying diameter of the bases of bulbs, or the notch on 
receptacle is not just right, or the receptacle is easily 
subjected to breakage, or comnections are in an incon- 
venient place, or, and most important of all, the type 
and style of the contacts do not insure positive, certain 
contact without considerable manipulation. 


In our new socket all these defects in other bulbs are 





















but a 2 erful text book on radio. 
ther distribution at a less retainer. 






eclipses all previous editions 
DEALERS 










No. A666—Duck’s Positive Contact Bakelite Tube Socket, $1.00 
The contact springs are so constructed that 


overcome. 


DUCK’S POSITIVE CONTACT BAKELITE TUBE SOCKET 


Without doubt the most advanced socket on the market 


There are 
many 
DUCK 
Products 
that com- 
pletely 
dominate 
all com- 
petitive 
types 


contact is made, not only on the bottom of the tube 


terminal, but also on the side of the terminals. 


the tube is put into the socket and turned in the notch, 
the terminal pins on the tube immediately exert a pres- 
sure on the side of the phosphor bronze contacts, making 


a contact that is firm and sure. The 


receptacle of our 


socket is of brass, beautifully nickel plated, and moulded 


into a bakelite base, with all connections on top. 


A666 Duck's Bakelite Tube Socket, $1. 
% pound. 


No 
Shipping weight, 


— Duck’s 256-Page Radio Catalog No. 16 


_ _ including over 50 pages of latest ‘‘hook-ups’’ 
Send 25c in coin carefully wrapped for your copy of this wonderful book, the most unusual and 


complete catalog ever put between two covers. Not sent otherwise. It is not only a catalog, 


Enormous cost and tremendous demand prevent fur- 





Ever Since the Year 1909 Duck’s Radio Catalog 


has blazed the way with everything worth-while and dependable in radio. 
/t is all other catalogs in one. 


We can offer you facilities 


224-228 Superior St., Toledo, Ohio 





When 


This catalog 
No other is even half as large 
—We want live, responsible dealers in every city and town in the United States, 
both for the sale of our extensive line of radio apparatus and all other worth-while lines of 
radio goods, on all of which we can quote attractive discounts. 
and advantages that no other radio house can offer. 


The WILLIAM B. DUCK CO. . . . 








Popular Science Monthly : 














21] Jewel 
Burlington 


to the Second 
Ad. to Temperature 

to Isochronism 

to Positions 
21 and Sapphire Jewels 
25 Year Gold Strata Case 


Your choice of Dials 
CUncluding Montgomer: R. R. Dial) 
New Ideas in in Cases 


Ory OO 


Down 


Only One Dollar Down, will buy this masterpiece of 
watch manufacture. The balance you are allowed to 
pay in small, easy monthly payments. A 21-Jewel Watch 
— is sold to you at a price much lower than that of 
_ other high-grade watches. Besides, you have the selec- 
tion of the finest thin model designs and latest styles 
in watch cases. Write for FREE Watch Book and our 
SPECIAL OFFER today. 


The Burlington “Petite” 


This exquisite little 17-jewel ladies’ wrist watch, 
A perfect timepiece. Beautiful, 14K So 
Green Gold case. Illustration is exact size of 
Burlington “‘Petite’’. 

Send for this wonderful little bracelet watch. 
See how beautiful the dainty green gold case 
looks on your own wrist. 


Write 


While this Special Offer Lasts 


Get the Burlington Watch Book — write today. Find out about 
this vee special offer which is being made for only limited time. 
You will know a great deal more about watch buying when you 
tead this book. You will be able to “steer clear” of the over- 
priced watches which are no better. Write for Watch Book and 
our special offer TODAY ! 





Burlington Watch Company 


19th St. & Marshall Blvd. 3 Pept: 1367 Chicago 
Canadian Address 62 Albert St. innipeg, Manitoba 

Please send me (without obligations and prepaid) your free book on 

watches with full explanation of your $1.00 down offer on the 

Burlington Watch, 


Name 








Address 















































ART COLOR PRINTING CO., NEW YORK 

















